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COUTMUOUS GAS CtortOUAlOOnAm I 
\ — ■ 1 11 — ■ ■ ' 1 ■ » ■ ■■ » ■ 

Pur* Aestyisns Recovery from th* Bud Oas of th* Partial 

Oxidation of l*than* 

Dr.P.Benadsk, A*L4szl6, and L*3zep*sy 

M1FKI 

al867 

In th* pr odu ct t e n of Industrial gases, a nsw te chni que Hq* 
recently o**n d*y*lop*d, viz* th* eontlnuoua gas chromatography 
/&yp»reorptlon/, This m*thod Isimalnly I employed] for the’ recovery 
of anall ooneont ration component* from multlooapon*nt gaooouo 
mixture*. Lltoratur* and pat*nt data show that th* proooss la 
oomp*tltlv* with any of th* classical methods from an eeononle 
viewpoint* After havi n g b rou ght * bwrt tho partial oxidation of 
nothano In the Hungarian Petroleum and Gas Hoaearoh Institute, 
the technique developed for the resolution of oxidation end 
gases and the production of pure acetylene respectively was 
therefore the continuous gas chrome tofraphy. 

As It ia known, the end gas of oertlal oxidation contains 

beside 6*»8 per cent acetylene 4-6 per cent carbon dloxldo, the 

same quantity of methane, about 25 per cent carbon monoxide - 

50 per oent hydrogen* The gaseoua mixture la saturated with 

o 

steam at about 90 C, depending on operational eondltlems* The 
object eat to rooover from the gaseous mixture pur* *o*tyl*me 
suitable f*r further organic syntheses on th* on* hand, and to 
produo* *o*tyl*no . fro* aynth*als g«* on the other hand* Aa 
available literature data were Insufficient to render the 
of a continue gas ehromatography 


possible, physio* 
ehenleal measurement a and laboratory expo rl meets had to he 04 
rled out, on the heals of which a pilot plant was srsetsd to 
develop the principles for ths design sf equipment on on 
Industrial seals, to establish optimal working conditions. 
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to obtain characteristic parameters 


In tho coarse of selvlmg 




tho above disclosed problem, via. the production of pure acetyl*** 
irora the end ga* of the partial oxidation, aome statement* ha** 


3 '* 

- gen oral validity for the continuous gas 

( 4 - 

W ha v e succeeded clearing all tho** 



problem* In connection with this technique, which are of Importance 
from the point of view of engineering design and operation, 

u H a- 

Technical D o» c rl pt lon o f_ the Contin uous .Chroma tographfa JgwlfMnt 
Tho chro r,u*to graph 1 c oqulpmont consists of the coluirm proper 
and of the B n a umafcVV - ee row lift section connected to It, The 
column Is filled with activated carbon, which moves dewmwarda owla| 
to Its own weight at a valoclty regulated by am adequate ***!«•• 
The activated carbon leaving the column bottom roaoh*# the urt« 
lift aootlon and la again delivered to the top of tho oolu* by 
pneumatic transport. Tho carbon la thus in constant circulation In 
tho equipment. The lower and upper aeotiana of tho oolumm consist 
of ahell an d tube heat exchanger*, In th* lower heat exchanger, 
tho doaorber, heated with Dowthem, tho total quantity af 
the ada arbad gas la doeerbed from tho aotlvatod oarbon, IU uppev 
heat exohangcr, l.a, tha cooler, la used to cool tho hat activated 
oarbon transpo rted to the top of tho eoluna, Betweaa tho tea heat 
exohamgars there Is the separation section proper. Cohere the - 
adsorption and ohromatographlo procaaaaa taka plaeo. 


"" gXpD 

a!868 


Variations of oontlansus adsorption and ohranatagraphlc praaaaaaa 

# 

for tho recovery of acetylene. 

1/ Several experimental data have been published In th* 
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American literature bv O.Berg. covering reeolutlea ef the partial 

k*~». « , — ... 

oxidation end nag toy eentinosue ehremafcography/l* 2 /* The •iiMtla 

futurit of the p'rocaas are the following 

From tho PO aid gases, Vhlch ipo fod oont^rcupfnt to tho 
carbon bod moving downwards , tho total quantity of tho totkjlttt 
and part of tho carbon dloxldo corresponding to equilibrium 


latlono aro adsorbed* In tho doaorptlon section of tho oqwlptseat 

all the adsorbed gas emerges, and nay be withdrawn as Mtten pro* 

duct. A fraction consisting of 8^.ft wol.per cert of acetylene, l«*i 

volt per cont of carbon dioxide, and 1 vol.par eent of lighter 

eowpenenta could thus be ootained. Pure acetylene wan rocovarod 

from the concent rated aoetylsne • carbon dioxide mixture In a pub* 

, b 

sequent stage, by adsorption rectification. In the above process. 


tha hyparaorption column worked on the whole aa a continuous ad- 
sorber, no reflux being applied. This cone' Mon is Justified by ' 

tho foot that carbon dioxide and acetylene aro of considerably 

r> 

hlphirr adenrhahlH ty that the other PO raft components, vlE.methane, 
carbon monoxide, end hydrogen* 

The separation of acetylene and carbon dioxide eamot bo 
brought about toy simple adsorption, but sharp separation can bo 

achiovod by ratification* Tho countercurrent phase exchange can b« 


carried out oy returning part of the desoroed gas into the sspamt* 

ion section as a 'reflux"* In the course of our theoretioal and 
MiVKI 

al869 

1/ C,Borg, Chem*Bng*Progr*, 47, lo.ll, 666 /1931/ 

2/ ••Borg, Proceedings of 3rd *.P.C, Section HI, 184 /1951/ 
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experimental investigations It has boon stated that there oxist 
Mlther theoretical nor practical obstacles to the direct recovery 
of p«M aeefcylane froji the TO end gasos by ohromatorraphy with 
.motivated oarbon. The second, absorption, atop of the combined 
process nay therefore be eliminated, 

2/ The resolution of concentrated acetylene - carbon dioxide 
mixture la of theoretical importance only^ 1h the eeee of a binary 

mixture i x siwrM ia p reoeeo Is simpler and may easier be studied, 

W+t of a ii-.owT 

than mtofc. multi oomponent feed. 

al8?o 

The acetylene — carbon dioxide mlxturo to be resolved is 
» h! *q H h c*1 

•t the middle of the chromatographic column, pure carbon 


dioxide emerges overhead, this being the component of lesser ode 

W<0'r«. 

oo r ba blilty, and pure acetylene, the meet strongly adsorbed com- 


ponent, My be vlthdravn at the bottom of the oolumm, If pert at 
the bottom product is returned to the eolumm as a reflux. fartclmg 
mf the chromatograph to eoluma con be explained by the lame of 

' " ’ I 

chromatography. Careen dle^Lde, the eempenent of ’leaser adae Mobil- 
ity, ie diapleeed from the /adsorbed phase moving downwards by the 
me et yl ape content of the gee flawing upwnrde. Owing to the 
•f the eerben bed, the voricimg seme deee met advamem in the 
teia of the gas stream, but remalme statlomary at a given height of 

* • i 

the eoluae* The meriting sene la to be foiimd be tee a m the dead seme 
an tap, containing pure qaytoon dioxide, end the dead asms at the 
bottom of the eolumm^wtth pure aoetylene emly. The resolution thus 

u, _ > i .. "* 

serried out le continuous dloplaoomoat chromatography proper. 
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Minx 

•1871 

The a operation pro o ass taking place In tha shr*nt»|MpM« 
flxam la elniler to thi distillation prooooa U • fttkod ooloa 
Between tho adaarbod eubstence on tho eetlvated carbon bod a**M8 
downwards and tho gas flowing upwards as a rofltia* 
phase oxe tango takos plaoe, as a result of ohleh tho 
la onriohod with acetylene, and this con bo rocevorbdy looorbod at 
tho bottom of tho point ( In a pure atato ^'sinllar to dlltlllllllS 
preoeooee, tho number of thoorotloal platdo ■»* ^ 
ordor to oharaeterlxe tho separation, as to tho nose •*« 
latlon, th© fond is ' bhn rgo d at tho thoorotloal plate, on 
goo composition is identical with that of the 4food go a. Fartllpe 
tho eoacoptiofs of reflux and reflux rauT aro ldoatloal wlth m»m 
usod in distillation calculations, Tha diffaronoo e ana lots In thO 
fact only, that tho number of tloo adaorbod on tho notlfn t«A 
carbon passing through a certain cross sootlon of tho •#!•■• la 
unit time depends on the carbon velocity, as a rooolt of AlnM Is 
the caso of constant feeding and withdrawal tho influx nit taio 
oroases with lnerotslnp carbon velocity. It can bo soon from tho 
foregoing that contlnueus chroma tagraphy on nowing carbarn bod 
forma and analogy to rectification no o procooo, 

3/ Sopr.r-itlon of carbon dioxldo and acotylono oan bo 
out bv continuous chromatography oven If thoro nro Inert 
onta In the gasoonp mixture as regards adsorption, bMS la tho 
caa© with the end gas obtained by partial oxidation of methane. 

If tho object Is to recover pure acetylene and pure carbon dioxldo 
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•1872 

aa produots*' the oarboa dioxide and acetylene aut first be 
ated from the Inert gas£ This reparation can be carried out In the 
upper section of the chroma tograohta eel non, the eo-e ailed 

tien section, where continuous adsorption takes plaoo and the 

io.s 

total quantity ef carbon dioxide and acetylene : 


retained. The 


adsorbed quantities of tho other components nay kb be neglected* 
Thus the acetylene end carbon dioxide in fed to the ohronategmfbtl 
ooluan proper as sdserbed phsss sn activated osrbon* the seapbsdjt** 


Ion of the adsorbed phase corresponding to the eeetylene - 

T«-a*A 

dioxide innlo mtlo In the feed gas. The o b a relbC will be lb 

H emVI o<- ** ^ — 

sedwVanere the, oonpoelti sn of tho adao rbod phsse^^s the f4tfjs m 

♦w- J- ^ — — ‘ — AoieVniiii t°if» yts rr**y , 

s be^seetylene V carbon ddoxf/lo oenton^ Jof the / feed» In order to 

the resolution of th<a carbon dioxide • aoetylen® Mixture* 

• freah activated carbon moves la the upper a action* *hioh !• n®®®® 

the feed point In tho chromatognaphtok column* This oarboa feed 
Coi»A«.c*-s d&K>*<»>en Is 

^jalns the sepsreteVearbon stream progressing/ the adsorber at the 

feed point., •’’he two separat ©'/carbon streams may be realised In OM 


oolurnn of suitable inner construction. Tha separation proceao tS 
taking plaoo In the ohromatographlo aeotlen* as well •■ the 
calculation of this section Is ths same as wiW the seeend nil* 
atlcm f differona^ on an0 hand that feeding la a*k 

carj-lod ontYln ps phase, out in adsorbed phaae ani that 
thr v carbon quantity passing the lower p*rt of the chroma tograpa*^ 

'HdC* 4- 

section Is larger thab tho oarb e n quan t ity moving In tho upper 
part. on the other hand. 
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thl. t«hl<|U, 1... » e .th.r oontlwu. « a - - 

galiffi ..1 ohro.ut. B r.phy . th. p...lbtlity .rt.« bf 
from the PO gas thraa products, ▼!**»- 

a/ synthaals gaa, frae from carbon dloxldo and 

b / p-ura carte" dioxide, w avorboad produet of tho ehrann- 

togrtnhl^ oolifflRf 'and 

o/ Pum acetylene, •> botton product of the ohronatograpfai* 


eoluna. 


HAVEL 

•1875 


4 / pioo...inp tllo 10 .ad ** 

to rooovor throo prodiot.. If' th. oy.tho.lo »«• *»• t ”r H 
of ~«.4. orodootlon. .herob, th. o.rbo« ™>otld. 1. oowortod »> 

OftTbon dlotldo ooruobod Cwm th. 8M«. °~* U ** “•* **** 

hon«BSU* -T th.o - th. «.th«t. M.. tt thi. • 

.lJ5^S™)«^».y h. mAM'u th. ohrb»oto,..pM* M-** 

Aloll rir.t ....M throurfi th. "«to.iTtt«" .~tl.*, »• 

thoroupon tltto«elH«K.3ottW»i tog~ohl c ...tl.». Th. ««»«* ■***”* 
to bo wool..* 1. oh.r*.d»t th. b.tto..oftho «<»••>*“•» ■** tl **‘ 
Th. o.»t.rW~t to th£CS« «.i», — 

Xhth at tho top of tho «l..r»tlon/.»M* Thl. .o-collod ***** 
h..d product dooo not oontoln wj ocotylo®.. If th. oolho* Tilil T 

1. .d.'xuot.ly ».t. Io th. *”* , ” r * P * rt * f 

euM. dt.tld.,c..h..^»dl^^65Sm^>». 1* ~ t * 1 ** d »**“» 
aootyleno, and raaehaa the chromtographtn aeoclon la a* 
state. Aa a result of the countercurrent phase exchange prtttt* 
dlaolooed above, the acetylene concentration lnereaeee In a dam 
•trda direction, end erect lc ally pure acetylene le present a t the 
Patten of the celuxn. The carbon dioxide displaced from the 
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:>. ■^'S-ssS «■:■ ^-A‘*A : Am :'■*■■:■&'£■ A :• f*r A :■ ■ rA^ s .^ : mAmA'^.^A^pir--‘^ 

.. - , 1 ■ : . - *■' > : .•■■'■ , . ,»’ ■ .•: ■ 

/ ■, : : ' ' :■ : 1 - 
J • ' ■ -• • : .■ . „ 


ife#S?Sfe 


• ■ ■ : ; 

: : .^CV" 


lifts® 


jtlllSfp 

! ; 


■4 IS 

adsorbs 

tapISf® 


action. v . , , , 

• . ■ - ■ • - l :‘k 4A 'i^' 5 

! 3 Inc a; th&: total earbcm dioxide quantity ^arged-e^i^cc as ; 

t . V; . , >*<u -• tmm . m ■■■■■■ - ■ - 

overhead product top of fch# adsorption section with 

• , T - VT flCj ^:/. • _t \ ;T.;V 

th^e inert gas; and there is no'acetylene In the overhead product, 

. ■ . .« ,„1, .d«rpt.o» Uto, pU,« id ». .i.o^.tlod .«»!«. » U. 
AUA:., the casa Wirtk the previous variation, but alsochronatography, afid 
It la tha adsorption section which 3 to a certain oxtonfe^ plays tha; 

■ ■ ■ ' y' pol&;. of the upper section of the chromatogi^phts column in the ^ 

; * previous variation, Tha process in the so-called adsoi^itlon so^tloii 

la therefore frontal chroma to gr ^phy , whereas In the chrOFatoeraphts 

;• section displacement chrc rate graph j takes place and finally; £v^3ii; 

,: -,■ ' ;■ • • v ■. ■ ■■•: ■■ ■■. ; ■ >: 

pro&cta aro- obtainod- viz, \ .4:; 

|8|: ;//4 : ^ I ; . r; ;. .. 

a/ Inert gas aa overhead product m top of the adsorption 

• ' -I: ’’l .i’j \n^vs?^c^ :;v ^ 

|;i section, containing also the total eea?ge4 quantity of 


carbon dioxide 


b/ Pure acotyleno £.3 bottom product at the lower and of * 
K : ; chroma to grsph{*ev ebo'tion* ■ j AA 

Tha above disclosed variations are schematically diagrammed to 
Figure 1 


MAFKI 
a 187^ 


The Activate 1 G t r bon 


\9n- principle, continuous ga.i ch ros* tography can ha realised - 

= : v ; v-v. -.f :V^ -v :C '; r - • ■■.)>"?:.< / : • a . : ■ 

•irith any .adsorbent, but only activated carbon has yet been employed 

• :. - - • : - • ‘ ■ .‘ ' .1 .V', •• : 1 '.i'-T " p. ’ ‘ •' "{)!>.’, s»X>u : ^y'¥; rf 

in practice, its dapaolty * exceeding considerably that of other 
adsorbent's, f't' . 
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■AFKI 
^1875 

Baaido tha adsorption oapaeity # tho “■ rhBn *’ — S&S5SI& 

*“«“• *“ th * r f ““" ’* 

, to4 ar. t. »•*<"“ " 

.. to ao rot loo o.d taw. r. tor. .««« *» «>• «Kr—ta«r.lMh. 
ool— *11 th... lofloonoo. l.torloroto th. .t-~ot«. of 
';t!oo. ool roa.lt i. attrltloo. Th. dh.t ft-* —t o-tlwaU, 
ha rawrad from th. ay.tw. »l” h l 4 *™ 01 * **’ 


1.... t-rt..t .«-»»• •» ‘7.17*“”^ 

hord ..row. .1 hl*h J •*— «** * "***“• 

purpose of •ooatiuuauJ gas chromatography. 

. H^a a^A a on th# h##t® 

The ohalea of th- activated oarboa «as 

i .na ratarr N iaarptiaa and attrltlaa anporinynta ,. Finally, 
quality ... wlwMd t~. th. ho- P~do.ta. «*. «“*" «• - 

aotl.atad o.rto. of la*. «.«!«• •*»"• — '*‘* 1 ** ***“* 
mloraporos, and having a dlanatar of l*» 1 *°*J h **tJ 

_ , f .yllndrloal fom. 0.1, thl. ..tlytl ..«» ~ 

ap^la. 1„ doralapl.R th. ***■-. ■»«. U »»-£» «*»“* 
plaot. Th. ta.h.lc.1 oh.rwt.rl.tl.. of ..«*> 
aantad in Table 1. 


T a b 1 a 1. 


Specification of activate* carbon ■ 


1UXIT AL 


P*~r 


Veli u i# 
po?o«ity 

3mm adsorption capacity 
4 

Specific SurfaO# 4 
tt#rag# Foi*# Rftdlue 

Aoatylant Adsorption Capacity 
/20®C, P - 760 mi Hg/ 


0,4.3 - 0,49 g/tocu.ch. 
0,40 a a^A- =*' 

28-31 par oant 

5^. 

MM /B 

13 * :.*.*• ^ 

76 an-oa /Htt/ /* 


. o 

Datomined by adsorption of CHCl-j, at 20 C 
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mAfd 

•1876 


•v 3 


Description of Laboratory Equipment 

For the purpose of ifivwatigctinr continuous gas chromatography, 

a seal -oo n t Inuwus laboratory equipment va* constructed* In which 
the { * 

the transport of th* activated caroon ie not caroled out pneuna~ 
tloally* hut betchwis© an! manually* Assembling of the equipment 
la shown la Figure 2 m The upper contain* r has a capacity of about 
5 liter) it contains therefore 2*5 kg < carbon. The container is 

a 

^ supplied with 1" stuffing box/oocks, both In Its np uppor and lswsr 

pant, throuch which the oarboa an/ pass without obstacle. This 
k \ i 

carbon quantity is sufflcloxtt for an operation cf 100«120 minutes* 

veA- 

The movement of the carbon, may be observed through e window below 
the carbon container. 

From the carbon container* the carbon reaches the eopa rat ion 
proper* This cone lets of four connected elements) such a 


►ter 


. . t 


constructional element la also shown in Piguro 2, 

o$- the ColrnsD^'eleiaent consists of a brass tub* sf 25 an dl 

and 0,5 n length, which Joins the other parts of the ‘colums with 

flange /l/. The individual parts are supplied with separate Jackets 

/g/, the tubs endings /«/ serve for lntreduslng end withdrawing 

ooollag water, end /7/ Is the point where the thsrnonetcr Is fixed 

tojoontroi the teaperatura of ooollag water. At stub /5/, the te^ 

perature of the carbon bed may be determined with a nsreury thins* 

aster. At part /2/, the withdrawing and feeding of gas takes plans. 

The Internal construction of this olenont makes it possMlspstlgt 

omec H: 

the withdrawal and Introduction of the gna Is net^carrled 
carbon bed, or to the carbon bed respectively, Thna no 

the 
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mApki 

a!8?7 


dust op carbon. particles can rcac\i th'a ' tubing by jucttbia,' and 
‘4 r-\c { 1 : 

/cbarpg-^^ in conbinuoujdlatribiittori along thoshola 

periphery, /-lithdraral or Introduction of: tho gas is b rough's about 

at, ‘tubO; endings: /3/, / :•■■;■; . ----- - 

. Tlier^ is a 3 c;a dlax-ator giis i cylinder with thick .yallji /boloulr- 

fchcr fourt^-olamc-dt from. the top. The cylinder Is fitted betxeoa the 

flangea a|d 'also serves tho purposi of observing the raovomaut; of 

carbon, v j- . ; ■ / :: : ; ‘-s' ^ \ : J:|* . 

- Thn fifth olojaoot Is of tho saite aii&o as tho olomoata above 

>t r t>ufc’-it: is- supplioi slfcii ao; :: oloot rio hoator ins toad of a cooling 

Jacket,. \ ’ maximum c arbotiTb o:np o%turp r : : of 400 ■ C~ cad; bo reached by u-.h 

moan3 of the • 10 X hoatar, rogulatel vith a JLoroid bjansferinsr. At C '4 

--h. -H'h-h' h. ' -h ■•>..: “5>,r>>i»«H« i mm 

tho lover food stud fchoro exists tho possibility of bloving?- dof inlt< 

-■ .? v. ; : y ; h 

•tOfu* iqnantltlesaupon tho carbon, • , . , „ . 

N— -C-'-'T Imm : >->e.c^‘uco.J : C'.vVh {UAn*- ,x 

< 3olo.» this olenmty there is too oa^gboft— transport dsvico. Tho 
carbon transport can bo c a pris'd out as fallows ^ Tho vortical coluiaai 
4bntainin| thb 1 activated carbon is olosod/oy a horizon tally placed 
liovo t whjtch can be movod in -a- horizontal^piaao* The- mosh slso of 

1 s , m - k^i;- ■ ; m -' ; - ■ - <:»;f : | m mi imi m ?| 

siovOj if- chosen se-*e to keep- book tho carbon particles as long 
f M-' bfxa’ slave id at root, Vhon ho never tho stove is being knocked. * 

[i&O vf> ; m- ii.: mm " Vv-v ', ahyz m:^ i^ , '^mmMti ■ %%M 


IW 
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Thj» equipment 1* operated 'am follows ix-. Tli« odlvutw la filled "H 
with activated carbon through the upper carbon container In such e 
way, that the dental ner should also bo full * The desorption section 
Is heated to the deal rod ,d^ree* which lit our case la about 230*0*S 
Both th^ser bon -- t rahs pCr t/ahd the lower conta lnor are maintained 
v at tho same teitperafcure. The carbon transport la started* steam 
ohee*e Is set at a suitable quantity t>y means of a tneroury mane- | 
meter /approximately ^do-40d ou.cm* 1 atmosphere* 130*0 overheated 

steam per minute/ and feeding is bogus* Feeding la e«rrled out fri s 

M:J ) ■ 'M i '! : ; III':; a jos* illl-l Ellisaf 

gasometer /Og/^through gas meter /0o/j> and lu regulated bj 

■ of aneodlovaivo* \| : .' j ■■ i ; 

|| man y experiments have been m,*de In this equipment, Cata 
i obtained in one of the longer runs are given la the pndemoted ,-f 

;i ; ) ^ ; •-> • ; ; ;| -'-I • | - \' I > ' ll |l|/ ■ £. i|:.. . .... . : l ;■* - ' : • • |i ' I . I : ’■•' | v- : ' >~vi ■" ■ I : ■■ V 

Table, The matet-ial bidanee covevs a period of 65! minutes at a ||| 

darbon veioeity of g per minute, , III! 5 

■ II V v I \f • I ■{ fill,! 

I t can be a e en -from Table 1 1 f that we-ha/e anicdoodod *» ref 

cohering, pure acetylene as bottom pioduct* but the overhead/^o- ip 
dupt alee- contained traces of acetylene* Acetylene-free overhead , V 
product, could also be obtained by directing the separation process ; 
in a suitable manner* hut in this o as e the acotylonb conontratlon; | 
amounted" -kofOO' per cen6 \ only) In the bottom product* i«e* carboh 'j 
dlhrlde was also present In It* This proved that th^ length of 
.the separation section of the equipment was not large enough to 
achieve the resolution; of the acetylene - earbondloxldemlxture 
to the dosired extent* laboratory measurements supply however 
adequate basis for more accurate determination of the height of 
the '■separation' seotlori In the pilot plant; " ,v f / : - J i.f% 
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tibieppuenta 


Food gas overhead 

life, i 


1 1 Bottom pi-oducfc Total product*' 
. .i nt. lit 


.Acetylene 8,4 
Carbon 

<• dioxide ; 5,5 


Cfeher 


mApki 

a !879 


Pilot plant; oguit HttOftt - 

ftp - nj<. . " : ' -ft/ ,,'V V 

v;, continuous gas" £hromatography,fpilob plant was design ed on the basis 

of both, expe pjLmont s In the above described laboratory equipment and of other 
v laboratory measurements. Tho pilot plant represented a more than 

■ftq hun 3 rodfold Increase In also, as referred to the laboratory | 

equipment. Tho flow sheet of the pilot plant Is shown In Figure 


The gas to be processed, the composition of which was dlff' 
ojife. Iri.oach run according to tho purpose of tho exporiruonfe, wait 
alxpd In a gasometer of 200 cu.m capacity fijoia whore It was 

ohargod - Into the /adsorption section if the chromatograph!^ oblui 

- - ’ j' ' ' ' ft ^ 

through » buffer container at controlled preaaurofby mean? of - 

aseod through the adsorption section 
cbuutercurroub, to tho activated carbon moving downwards, who rob; 
the total quantity of acotylene and part of the earbott dtdxldo 
Tho ga a Cleaving tho adaorptlon section^ which ooa^ 
tainod no iongpr any acetylene/* was withdrawn as an overhead 


compressors 


was adsorbed! 


• ; t r* V * f v rrJ* vuw f w*OU-a* nwu Vf V 

tv* " ; . i ■. .r' 

pwdpot; »| t op j>f tha adsorption sect iph ' and Infc^pdu^odt 
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: : SasoMtfteh; through a cyclone dust: .§atch|f^ The activated carbon 
aw»yg i i tt? fr eta tha adsorption section contained beside acetylene 
•Iso carbon dioxide in an adsorbed states This was released as 
a result of the countercurrent phase exchange in the so-called 
rectification section below the food and^ouly pure acetylene 
( reachod the stripping section lit n- adsorbed statej 

Below the rectification section in the desorption section 

fiPIllPillSill !li ; %-Mz n 0M . £,. 

with Oowtherm heating, the activated carbon was heated/" to 20QTC, 
and aeotylone desorption was rendered complete by direct steam 
injection below the deaorber* Part of the desorbed acetylene w« 
withdrawn at the^JLower end ot the rectif icatlon section as botto 
product, ^ileVTart of it was retumM as a' reflux to the recti- 
fication section, The bottom gas reached the gasometer pes 3 ing 
i through a cyclone test- c a teker. and a cooler, for the purpose of 


'■ ,■ i ,?he activated carbon leaving tt>e desorber, contains steam- 

I - - - ; V’ ' f. r 

in anj adaorbed state, .retting 0 f the^arboh interferes with 

I i r + 

parbon circulation in tha fe**f>sperk section, therefore pj»rt of 
the o erviAr gas' 4* paa.ssd upwards through the loner hydraulic 
lock, Joining the ohroi'iatogrpphlSfc section and the ocfbea lift 

' ' : ’ |L- z ’ • 

•emotion. This so-calloi sca ubbop gas, which sbrvea the purpose 

1 .. • ' t £v%C? . ■: 

of drying the_ activated carbons te-thea united with the overhead 

.. ^ * X"* V?" — . 

product through- the coeler and the cyclone) d u s t ca toH o r » The hot 
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'll® 


’ :**»*: to th. tip of th. OOXUTO pnwartt. 

^«Vr.r, It, to*par.tur.'% :i 

0F&T to T^ 0 ' M tt th - ?*"••* *•» ,«*u, 

*"• pi ’>*.♦»»»*»• pf th® t™ s . ; 

« M»«r iosartoi „ t , tho .ystos,, vhtoh 
p«p»»f> *•>• tho transport through » 

1 ••' 0y0l0no ^ *1 »*toh o y ,qfe tjhe tog of tha coluimi. • 

%l : ' • 6b»thorm was boiled tn a ganorato* gas hoatod boiler with 

|^ ; ^«rtipt,t®f,. ana : «,^ Mr ; he^ing/th» doiorption sootion. feiij 
—M fiSpi rapoar ..ntorod tho tip of tho ho.tsr sootion, left th.ootn 

and roturnod io th. 

if : ! 6 * U ” " 1 r «’>lt of iom difforone... *ho .to.* used for th. 

i ' P^tto* "“P^Min^oie.tr, tally heatod ov.por.tor 

i SPlMI h ^tl„f. and »as dl roe tly charge, to 

^ V ‘—UP-f. th. desorption section/ through 

a droplet separator, ,- x 

;• f \ lbh» chromtographfo. oqulpmen* proper »as„ glacod tn a torn 
P' *>.- - «S*» » * V" ... Tho separation W 

|ifi# •** ^ ®f th. ohrom.to- f i 

f 49lU,m “ K 'P h9 ^s pnou^tto transport syston. ,h, 
,,^/ . : T oyllndrioai carbon cont.inor of 1 cu.n. ojp/rlty. ohioh serve.’ 

JSjlli ° e storing carbon r«s«rvos, ■«» equally placed in- 

g Iff * 19 fh. ohr^natographloUol.usn donsl.tn oflf 

^.. ;f _f0Ur .cottony Tho uppermost toot, on 1, th. sh.U and tub. heat ! 

SliK $*eha!ip:frr> tfhArv* 1/ « I 


m p 

rs ■ ' r,: 

Bfe 


m 


J,T hanea - ■ *“ T * W °* rtM «» th, tube, and vru'tor 


^ |,0.0,- ; eonntorcnrr,nt aneng ; than ’ Tho cooio j of 3.3 „ iongth^ 
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Bo lev? the cooling 3 oc 
.yebioni a tube of l,a» length and 28 

l '■V^>4*iC».A . Oi i /- •. 

oher&ad through fchc-jjJ 1 
seotlon, withdrawal of 

<i'S >- A <jAc^n^ ^^'1$. ,- 4. 

tube-, bu n d l e- -p lated % 

withdrawal fro iT . ti 1(3 Q 


tains 1 ^ tubes 


on there is the adaorptloi 
cm dlamoter, pas is 

I .pllll of. ' |||; adsorptllf! 
it Is also of fee tol from Inserted 
^ avoid direct feeding to, 

The sc-callod rectif Icatilon 1§S1 

* 3,5 n long tube of 20 cm dla- 

Tha ojrth9 ” "m *>•©>*»»» , l50 & 

tr.bos/ Its length Is 4,5 ,n, ■ 

I Tho bottom of the eolurua and the 

Is connected by a 100 mm diameter tube 

»« l«k the ten 

, i » f h hue 

sy stems )?/ the tra 

Mlliihfe there is 

iee’t a ob t ion fXMM 


W : . 

h af ro 

• „.*«», .*T Men* Of^Joh t*> MTSiMut 
can be atoppol «hen\ fUllngu^ tho ayftea 
n tm.11 the gaa volume of the central f 
l»n moving do.ew.M» from the eolum 

^.jeoHon of^Wllft &S || 

l3 ‘ ?1U “ i '•>‘-> i> foeler ana be noved 
4 aoonoerie from outeHe. There 1 . thu./, oo.eibllUe i 


upwards 
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m1?kj 
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of regulating carbon velocities. rha Activated carbon eaters tl 

7^ A * ' ' ■* ]'-■ - ;5 '4 \ . <■ 

28WM lift through a oirculari cross section, and reaches tho 

top of tho column, by pneumatic tr*>t' sporty through a 70 mm dia- 

v v’.y rA 

motor transport tuba, Tho top of tho carbon lift section is fcft 

|' ,ci W $ i ' 

»o~ called— thro r-out-Hoal, tho' dlmens toning of which, should bo 
dona so as to prevent ,tho transported carbon from knocking a- 
gainst the tuba wall, in ordar to avoid, attrition leases, Losii 
its voloclty in tha head, tha activated carbon falls back and 
roaches tha column head through the upper • flash tuba, thus mail 
taining constant circulation In tho system. Part of tho pnou-* 
matic transport system for 13 also, the tubing for returning the 

■ Mf> ' ' •' : : - ' V ' ■' ■ : •'"-■■■ . v : : .cV v 

t-ranspo-rt gas freed from carbon dust* This tubing is connected 

to tha exhaust stuo of tha ventilator, . 

! t/ ' , t, ■ vh . . . 


3*ttln&--of Carbon velocity la ow?rla4-aub at the top of . tha 
column, on tha basis of carbon Velocity measurement, In the 
column heal there are alno tha sound signaller(f or carbon level , 
control, . , • ■ ■ y>c J-h* a.uf ; 

In table III is presented the material . balaiicafat a: pressure 
ef 1 , 5 ] ata and 810 k g / hy carbon veloolty,c|~ ido l<^ jo**- 
I | • • f a b 1 0 nr ■ i III M 


demporaant 




Uot\:o^. product’ 


r. vo 1,5 cii,ia 


cu*m 


Hydrogen 
.,darbcn mo 


a dioxide 
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ivimu 

/h/vi . 1,> 



13,90 

63,30 - 1 * 

18,90 • 

KfUIS 

7,6* 

- /• .<«*- y -W- V 

W&. 1 ' "• | , ' 

^,soll;l M ill* . ■ 

mmmmmM&mi i Willi 

I 7,64 

2*7,50 

:1 ~ ' 'V 11 

. %-r : ,V_ 

' }*?$■, 1:1 II 




' rl 5 .«♦ \ . : J 7:.., 

’ (7,00 I; 8,10 J 1 ’ 99, 10 

• • 

tr*4 4# 
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r_av a s t 'm mmmmMm p* p ul plant 

l/ capacity**^ A’s* 

’ T^k*. ■ > m \ j 

- capgcl by/ w&a Tnvoa^j ga tod at three <ii 


■ 1 T~k*. • | °Jr'_t ^ * ^ V^y 

H c&paol ty/Wftli Tnyo^tj ga ted at three different pres* 1 

Auroa, undar otherwise Identical coalitions. The carbon circulate ; 
Ion la the e^jUsenfc amounted to about «15 kg/hr during these" ex- 4 
poriments. The maximum capacity wh^.ch could be achieved at an 
acetylene content of 6,5 par coat vras as follows^- 

At a pressure of 1,1 at* ' ao, 5 touV ■ ) 

4 ‘ 4;.- M :> ;v*;."C4 V 

; i,s v • 3.3,1 " v;» ,;'x;.4 j; k; i 

. , \ ’■-■ X of • ■v" , ' -j , , ■■■: | 

./C- highest ff odj^q uan t Ity ^ t which, s^cetylone-free overhead 84f 
product could bo obtained, Is'^called r^xlraura capacity' corresponding 
to a given operating presrure. . : ) | 

Data obtained In a capacity experiment series carried out at j 
l|r 5 ata are as follows* 

F’epdi 

cu.m^S*^ /hr . per cent 

S 30,3 ^ pWill: 6,4 «» 

33, #i l J|XSXma8i 6u4®35 

35,0 / »SX 6,4 


C 2 H3. Carbon Oh 

In overhead cu.Tn(NPT 
product 

traces 8.6 
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ly a lineal* function of ita partial pressure* ' . 

■m mmm , 

b/ i=*9 activated carbon, a's compared with the 

\ '=&*<$ 
Isotherm valuo of corresponding partial pressure, . amounted to abt, 

CO par cunt, In dependent of the exerted pressure.! i ^ 

■ .. This- phenomenon Is on the one ha-od due to the fact that the 

■ y ; :• ' ■ fM 

carbon lnr'tlce absorption sec Horn must retain beside the charged - 
acetyl4n4 q u ant * - t y also the acetylene flowing upwards from the 
rectification section, and on the other hand, that carbon dioxide 
adsorption doorcases the acetylene absorption capacity and the 
carbon capacity decreases also owing to rise In temperature *M 
caused by the boat of adsorption* 

■ Those two rules, which In spite; of their theoretical exp lan a* 
BSI are onlj ampdrlcal ones, may be used as preliminaries at the 
dimensioning of a continuous gas chromatography. equipment for the 

processing of PQ- gas., '■ • 

MAPKL 

2/ Desorption r a i®85 

Desorption conditions were thcroughly^ipveatlgated In the 
pilot plant. In the experiments at pressures of 1, 1 and'1,5 ata, 
adequate acatylcne desorption oould.be ensured by heating the 
■activated c.rfcon xk .» temperature of 2M-S'30°(J* At a pressure of 
1,5 ata," total dsoor-ptlo i could not he bvotfghb about even at 300°C 
andVacotylono reuliei on thcVoarbou l n- - g. n r - a-isq rfeoi- st at »* In.orde 
to complete desorption, sto&rs was Injected at the bottom of the 

1 W- ,C(- \ 

dosorptlon section, According to fru-a expe rim e nts, thcV^ teajy quin- 
tlty^ecbssary for achl&vlng^leao^tion amounted to 0,6*0, 7 art, . 
per cent, . referred to | the activated carbbn, and the dosorpfclsa 
temperature was . 280°C* / : ■ C- ’ 
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In case of sbe*«a -bain-t-h 3 " s r*s *£> —^'ss 0 rpfc 1^ 

»**»' steam, ^ii It is -the steam that ms 
^>ai'i>J , 'i In the hogtlng section. Accnr 
squill brium of ftbea'V adJ'Oi’fced ats&ci resales ,J 
even at the aoovo t 

other §|ind ,:[K?-A^if 

la carried out in the cooler 

■ I,!r ”' 

i0 , IHiipttii 

t l||f§ s 3 Jilt *’ or> 

liciiiiittiiiiip 

officiant desorption. 

passed through |he flash 

, >jK!> , (Ma; ^ : f| cAi II I BIS 

desorption section and the e*rbe« lift Action, 
mentioned dehydration both the 
ondltlons at the lower part of the 

itr,yO(*l\o | 

x# fcfc a ofeawsedPat Under , 


act! vat 


adsorbed ebomn* regains ||: the ||||f|§?|. c » ruwB 
■arature. This decrease* carbon activity on 
can so troubles In carbon transpbrVon the 

rature data, drying of activated 
bn top of tlie column, by passing 
advisable Uo: carry out 

lilt astifillii 


carbon 

part of ths ovorhe^I gas. 
dehydration i^Tiodlitoly 

carbon tamooratnre holnft still higher th^ro, 

(gas) q^nitm^ necessary to roach more 
Part of the recirculated carrier gas was 
tube oe tween the 

making possible beside the above 
setting of the correct pressure 
Column and preventing downwards 
these circumstances It could be ensured that 
tho activated carbon reaching the adsorption 

ceed 1 per cent. , j|A JH 

al886 

1 5/ Temperature distribution 

temperature distribution of fg§ chromatographic column can be I 
soon in gigur* 4. This Is not a specific feature of the process, it 
characterizes only t!& pilot p'leftt/W*!*#-’ cooling be log consldei>| 
Jjtfai owing to th« small diameter and . Inadequate insulation, yibh * 
Column of larger diameter, tho system incessantly approaches adia.- 


batle state, duo 
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||| !' 4/ pressure distribution hV;/. ■ h CV : |' : 

liyiraulio conditions were Investigated by moans of pressure 

measure nents at various points of ' fch« oqulpin g rt 't* This Is of out*. 

standing Impair banco, because there exist three gas, 3ysteu»s itt the 

•^vt. .. ’ 

continuous gas chroMatographi* fr ialpmeu -t,. The first system Is the 
- , . system 

adsorber, with a flou of largo gas qmntlfclos* ilao second g&s/cjad 

tar. the-- rectification section and the desorber, where smaller gas . 


one Is the gas of the oneu aj r tle - tran s port system. Overhead product ’ 
y T A a. . ^ ty a blower 

gas of theoroticaliy cons taut, ovimitlty Is circulated- by/ Isaa rklajc l 

i '/V^ - - i f^SrJ] 

in the system, by naans of which carbon transport is 

harried out, . | •; : ;::f§|hhf : hhllh S§ WiP&t 

\ Correct direction of the gas streams can bo ensured by ade-iifeb 

h : ;h-yh' -h‘ h;;: jh:_p/'v hih ■- S' #*h ; *v / : <v v' ;■ ' I;-’’''.- ■: 

pressure control aM by inserting between the Individual aectio<a 

so-called hydraulic locks, constructional elements representing 
bottlenecks and bringing about considerable pressure drop. The roll 
of the hydrat’dlo ; lock : ; separating 1 the lower part of ; the coluasi from 
the pneumatic transport system Is of\>ut standing Importance, It : 
h ts| obylous s from the foregoing that In the torer the highest pres sir* 

nr avails at the bottom of the deaorber and the lo«o£t one at’ the s 

- • . ' - - : i«> ihi? ■ 1 . I 

At these two pointy arrVthe first and second get 

ho blilrd gas: system^ in order, tor prevemte tb# 1 

T <^V h'pA 1 I 

vr.rlour gcc y systems fwi mixing, the pneu m a tic transp ort sy 3 tsn | 

and th« hydraulic locks wore dimensioned so as to avoid gas flow ! 

at the lower part of the column In elthor direction. Accurate setei 


top of ths colu nn 
1|| od by 
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5/ Concentration distribution 

iA orlor to datarmlv* acoai*at®ly 'co-io.«!itratlp rv distribution, 
g as takaa at av**/ 0,5 .a U vf Notification wvi.tho 
Hili IliflU 3®p»rafc->>xp«Plai3»ta Vor* cairtad out at ** 
^ryl^ r tfirbbn : ' voloolt.ioj to' <>f ; 

Hill. & 'll IS iffid 11 SI SSlillSSll 

i values taken ' - * 

dmrtoma*. In Fisir-a 5/ BBjim / at Kffara.it cruci/alo?.* 

iWn ale. ilffcwsit aootylMa.ifiarsM. »'» S 1 '^. : It can 0 « 

fro, a f)J ?i S u,|>, that tho Mini: r« roctiflcatlAi hoi^it necessary 

..caniiiH viirtf ths ccotjion* - cArovn dioxllo mix^ur* aniouri 


3/ Attrition ,an 4 activity lnvcaticatloaa. 

Attrition of h h* ao tl v«t »JU carbon and cba 

IllS'Sk ' S|Sf' ij:' . ■ .*; 

)f 3 rn sy s t ic ally invo 3 blanked in out pile* 

a a i » t art t - nia ^ t HLAy of carbon dust Is 

tratisport^thaN 


of th<i pn eurr’fctl 
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V.\ - : (TV- ' 


HU 


Lfferent dimonijloAa rii /orying tfc* quantity of the c»»4p €*&** 
llfferoit attrition. losses -.vera e v> a rieocod . Unde r optima.® «lrcuia»-| 
static-?*, attrltioh 1033 during a . |j|sl| ' c»,rI?oH' oyole is. | 

' 0.02 1 0,025 kp/'4^S*- k 3 per. cent ’ 

l • . i i : i . f: ■ ®j ' , ; 8“: : : . ■ 

'P'lis ' moansj th at uni$r Ptp^rlmautal conditions too rocovOry of 

1 kg /concentrated 'Acetylene Is -■ accompanied- by- attrition of 20*23 X 
gr activated carbon /p - ||| ata, 0* - 6,5-7 9 er cant/. Specific | 
attrition can still be decreased by Increasing the operational 


Treasure on 


; fF, i 

the one hand, and on the other hand in a large 


r.ou rat i o t ran 3] 


motit union ^ore f ivourabxlo nfsaavSianetF/ O'* id l tions and - which 


la of prl-s 
to be used 


m 


During tho expo 


importance with the production, of the activated carbon y 

. >■ w - /■ ’ • : ■■ ^ Jjj . y ■' ' ^ 

-by i;*’)pi‘Ovi£»g mac ft teal- } 


I J _ \ . . 

rimontfV c" a irWnT sables ware systoiratieally 


tatren to control; the activity. Activity was determined by measuring 

&/'■■■= ■■ Vte* . - / ' / j ./. .fV A: 1 ;/ : l : ’./h/ ;r ; v :-, ; P v -> 


the' ac|fyl|n|:'y| |f|||^r^ ||f||;||y^ -hich. was foundto be 
with a slight fluctuation during a run pf one moath. 


3 u ran a t T 


;’il 'y/si y® IllltS r SI iftils 

Se-havt^ investigated the possibility of! employing coatlaueua 


of employing coatlauouf | 
ha f?&*£QVja mixture oro** V 


gaa chroma tog raphy: for tho resolution of tho mixture, pro^ 

duced by yi rti^l oxidation of ’/rath an,## T oclr^i lc a! da t a Of a « oml- ps| 

continuous lcbor^tory equl p-. >nt and >f a pilot plant are dieeloaed f j 

together with tho results of experiments concerning the recovery . t 

of pure acetyl sue v ftom the, •model gas mixture corresponding to the 

end gas of the partial oxidation, acatylorje-free overhead produofc, 

and acetylene of high purity with slight carbon dioxide contend.- . 

nation A T as recoy arod in pilot plant* Many dotsils pf tho new teoh«» 

nt v'O have beert Investigated, and important parametoi'S of the piro- 

cess i ’df termiaed, which are necessary for the design on a ooramewia: 
cale. 
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Continuous Gas' Chromatography I 


Llat of Figures 


Figure 25, • Gas- Turnover of the Pilot Plant /Scrubber Gas; Cooler; Ga a; 

Adsorbed Substance; Steam; Kaailx;prai*akx drerhead produot . 
Adaorptlon Seotlon; Peed; Rectification Seotlon; Bottom 
Product; Desorber; Steam; Plash; 

Figure 23, Preaaure and Temperature distribution In the Chromatographic 
v Column; OTerhead Product; Cooler; Preaaure; Temperature; * 

Y v- i > Feed; Adsorber; Bo **ttom Product, Rectification; Deaorber; 
Steam; Scrubber Gas; Carbon Lift Feed; Flash' 

Figure 2* , Schematic Diagram of a Laboratory Seml-Contlnuous 1 Apparatus' 
and of a Coburns - Element; Laboratory ColumnBlement; Size - lytS 

Figure 1. Variations of the Separation of PO Gas; PO Oas 
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o gfre* \o | 
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CftflTriUOUS G A‘ CilROKAT'iQRAfHl II 


Investigation of lyuen-.t<; ni^c. i'ofcl o-t on fixed and mo v Inf, carbon 


beds 


nr,P.Bo-icdek and L,Szenesy 


+H<1 


T-» mur nAcvlour >'ap?r t'.o general teohnolo, leal scheme ef 

tha cnll nuous ran chromatography wai* dl nol^nod anl a short ils* 

ausslon or o\i>* laboratory equipment and pilot plant given, This 
-•Hi a 

ponor Joals with mh* invosttpatlons coverin' problems aria la* la 
connection with dynamic adsorption. 


The experiments have paon oarrlad out In tha simple tppivta 
tus shown In Figure 1. Aftor suitable preparation, tha sot 1 voted 
carbon ( 4ea*ff»*4 'TUXIT A^was plaoed In a glass tuba af 13 ■■ Upr 
dlametor, through «hleh aoetylene - hydrogen mlxtura wa« passed 
atVeonntent velocity. The exit gas was bubbled through a vessel 


bt«%k *Ws^ 


filial with llosvay— > *oa(Tant # whore tha emerging time of Sia 
acetylene ves recorded. This reagent gate rad In tha presema S t 



1 l^aoatylanohuant 1 1 


very area 


ning of the colour change la wall perceptible and reppotaelMSa 

I 

It a mixture of acetylene anl Inert geo la passed tferSagS • 
ac.Vi«,UA 


f lxedVcarbc-n bod, after tho elapse of g^erteln period (Ha jttl 
beginning of tho experiment /the eo»calla<l break through tftsls/ 
acotylono ©marges from the carbon layer In the carrier f*S»« it 
concentration then. Increases and reaches the acetylene earn 



ration In th© food gas. Th* results of such an experlmsdt 


shown id Figure 2, where break through time a taken In satin 
columns of different heights at constant gas velocities are 
niotted as a function ef son# length. It can be seen, from th 
Plruro, that un to a certain carbon column height, exceeding 
so-called working son© length, the correlation becomes linear 





JL. 



A/ Dubinin, 


soh-mutoffj ?hyaic0*‘cfc#ralcal price Ip 
Kosbo* 1939 /in Russian/ 
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vMc'i ||a| t'-.o' ilvsnct:!,' voloclty/of the concentration: I 

list vi button. seat ton, the so-aallod working*. goio, la constant 
and ;.||| tongthyif the nprkth| Ijont^doas /aob change, Th<//^frkl^ 

: son# Q. s.ngth ^'^/ , 1 . e. the length ah or# the above, linear corral* 
at loo hoi In grid, ^ay theroforo be estimated from Figure 3# Th#' 
advancing velocity of the .working zoal can alsrb bo determined 
fro.a the Figure, Th-i correlation between th#- break through tl®#- 
a^hl the bo no height being/ linear, the length • of th# working son# 
iosa not, -change tvhilo' the working son o' Is advancing.' Therafo>£, 
if the .vo rating 2on# advances during tlj-io 'tX as far. as k cm, this 

llli i thab : lill III lMM §. IllllBl zon#^af: t en length has '.boon 

, - • . . , . ■ ' 1 ■' • W' x - ( 9cli C sWA > 

saturated with scetylene, The adsorption capacity of th# carbon 

f pw the adsorption of acetylene,; If it la assumed 
tho adsorption fron the gas stream takes place under isothermal 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 


__ _ 11 .. 

Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 





be neglected, L\ tho pr e sen t in ve a t lga t lor a this to ©ana an 9vrot 
boio,r 1 per cent;, The v<r foie . : v k.' : , :: vk-sik 'kkcf 


vrill oo 


Tho justification of the a>ov« disclosed calculation inswoa i* 
irivsa In f able 1, A fixture of 9*3 pec cent acetyloaoi and of 90, 

Jk • #ik'; ' k k, : 'k {k ^ V U M* ' 

per eont hydrogen has phased through the alsor^eaf at u if far eat 

v eioeittea * ! fhe experimental and calcul ated values of the adxrac 

vancing^Woolty of the working aone are la satisfactory agreo- 
rkk a Ac.riflKx. c<np»<*Wy>. kgk 


cu.cm adsorbent 


cu.cm/sq.c.r.wln calculatad j ; rceaaurai L/ 


ca/raln 


P.CadogaV, Ind.Si* 


f,K.te*l»,B.R .01111 laal^2 i .Ch*>to# # a»d 
Oheii'., 42. 1319 /1950/ . 
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30 0 o’> • C rfa>\ * cm.ra 1 n 
ciiTcir^fF? TelvcK Hf 


r.9-.i*ur^l 

K»Ar emirate' 


calculated 
crnTm in 


The dif f »r*uc» batwash. calculated and measured valuta may b> 
explained "as follows, If break thronghYVxptri sftits on activated'., 
c arbon feeds of different hol&ht* could b* carried out under iso-, 

«.< Ko^KoW CctKO v R‘- 

thermal conditions, the ^ .tUll - i -brdura static sZyek && 9 lt y at a given 
acetylene; concentration ni^ht b*. calcul ated from thej rotaaure j|) ad* 
vanciag velocity of t ha \ working zon* a point of the 

isotherm of acetylene would ba obtain ad, According' to aquation /< 


Tha "isotherm plots’ 1 of ecbtylana for |*|||||| mixtures of v&rieui 
coo ; aei»tratton» at a tamp.or^fcui*a of. i30 0 vj hay a been taken by thla 
method, *ni art she vu in Figure 5 /broken lid a/. It can Da gatha: 
ad : frcoTj thf Flgurt. that with Increasing partial' ;'"praaaurl(f of R 
acetylene* tha davtstloi between tha two curves also increases. 
This m?*y be explained oy tho fact that during: the dynamic x ex- 
periments uo tlmo Is available to remove the Jieat of adsorption, 
aa-'Y rcyult , of which tho tempera turn of both the activated carb 
arid the gas rises. Another consequence Is that under dynamic o* 

M t -• ' ' I-X-:,’ ’ ’ . 7 . - ;■ - ' - .1 t 

ditions *the adsorbent cannot be saturated te up to the equllibr. 

static activity /s,^<.a a /, ail this explains the dovsiation be* 1 

fc-.een calculated ani measured u values, Fa eh point of the dyh 
i! lao I kII! . 7 I 
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£1 



^Isotherm* calculated fro* the advancing voloolty of the work* 
lag zone, belongs to different isotherms, The ratio of the 
calculated and measured values of the advaaoliig velocity; of 
the working aone thus Represents the degree of saturation of 
the activated carhoa uader dynamic conditions, > 

If there are twosubstanceato be adsorbed la the gas 
Introduced Into the adsorber Instead of one* these substances 

7 7 ; fK«H ■ mmmm 

Influence each o ther# s adsorbabdllty* During resolution of 
partial' oxidation end gas* part of the carbon dioxide *111 " 

also be adsorbed beside acetylene. The influence of the pro- • 
sencea of carbon dioxide on the adsorption of acetylene has 

bee* Investigated la a apeolal experimental series* the re- 

-.ippp PYp/'-P-Y ,-*',p mAvkImuP PPP" Pi Pi--' P®PP; 

suits'— of which are given la Figure 3* Keep-lag acetylene con- 
centration approximately constant In the experiments* carbon 
dioxide concentration la the feed gat has been, varied# 

Y P'pP >ppp ' ' T a b l e 3 f| || :pY,-'P'il 

V/3 -* .223 cu#cny^Su*ca.»ln* p » 760 m* Hg 


I^fc can be seen from- the Table that the advancing velocity of 
the gas front as well as the difference between calculated Kadt 
and measure 1%' values slightly increases with Increasing car- 
bon dloklde concentration* These f ladings agree with the re- 
nnMaxafxitnias*- p . PP P 
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p 9* ?9ftfc 

W* aP "i ' p uPalo. 

per cent 2 <£./.*}Cfly'min, 

cu,ca H?T 
"P /cu.cm 

J^oeasuood 

I/£ ciymin 

”T5~ 

Oflt 

Y; y 7 - 1 

lililipp 

- 3,3 • 

2,36 

f|;Yp ; 2*44PY;: ; p/p;|I 

3,08 

” ,P 


iS-Kj v , ■; Y V"’- ■ Y Y- 

2*3 3,3 

2*38" : ' 

P- ’ 2,48'; :: p, ; 

Y>, ~ i * AY'-’ i .Y- , 

3,07 

• ‘Pp :t 

8,96 

5,0 - 8,4 



3*15 

9*27 

8,48 .p^P 7*9 — ; 

"•A"- -aV'-a 

• 2,88 YP 

3,50 

P. -P . ' 'I 
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suits of i>\vea btgafcipns dealt with i.i lltoraturO| accord* , 
lag to wMo:v stalls* qtuaatltles of acetylene are retained 1* 
the case of mixture adsorption* than those adsorbed from pure 
acetylene. Only qualitativi conclusions may however bo drawn 
from Figure 3. This Is due on the one iB§)i to the fact that 

* the, acetylene concentration Is nob constant* as n rssuit 

which also fcho value of u i a chfingod • Tho soebai reason is 

, ; y . «•; :/ V". v 

• the inherbnt inaccuracy of break throughyexperiments, Acetyls* 
no adsorption is only slightly decreased by the presence of 
Carbon dioxide and the variation of upvalues Is therefore of 

m ; ' M 'y i 

j ‘ ■ the same order as the expor itten t a 1 error, in break through'®*? 
periments /S-10 per cent/. Table 3 shows however that the pus 
presence of carbon dioxide does not influence acetylene ad— 

sorption considerably /fa* 4 full particulars* see paper III/* 

; V; ■' -'U.y : ’ V,\ : 4-Ut ' " : . u ■ y - y;- r -fe: : y ■ y - ' •--/ yyyy < 

' It the course of au* further experiments*, the influence' 

i y of the activated carbon humidity on acetylene adsorption was 

: f§ / : ■ :M y U y’ 'dvi»r Kj *' y | 

:S " investigated* The Oeudidbriuar-ac^iTitby of the activated carbon 

la a very important factor as regards dimensioning of the pro- 

yyr ; : : y« ! vv:yy,y: 0 ; \y.-.v"y AyA, jyy <xcKvol«& 

: cess. Under manufacturing conditions* the VC cirbon p^ntains 

a certain rjuanjiity of humidity* which influences its activity, 

* to a 


la extent, €. 

tin' ■ I, I 

,. y;-,:y,' • } rV vy f . ' y ^ ' . . „ • ■ < •• . , y- ■: *y,^uyy- :^4£Td-- 

Hitherto/ in our experiments the activated carbon was not 

n\ 


dried by an 


1 1 in- vaouum, but by 


the carbon in 


a desiccator at 150°0 for 1 1/3 hrs. The carbon dried In this 
way contains- about 0*5 - 1;0 per cent water* which correspond* 
to tlie humidity prevailing under industrial 
ions. The gas to be investigated was not dried* but oharg ed- 
aaturated with steam at room temperature* the ehdj g^s of the 
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'f ; wm If itff f f f J * If a f /; ? .f f f ■ £ 

::--f ;:'f ,'f l/fC: 

vvr ■ ■ -f f ' f : ; .. 

PiUlal oxtdafcioa belag ajsqt I| ofder to olt*|^ thr 

i,f xy^i: of the huMditr, W ~t<,wui,:0 





xaa oxamiac^ fop various aatf/;«9a|»*t*# : f ,|;S| f- 



hv% !a\ 

carbon sample ue tbr bont e n fr w i$. 
xylose, Pereas th# 


o^ ^W^4 <Jarboa col-imi3 of different heights /eoluitma of 10 aadt 
/ heights wore used in eul* experiments/ are subsequently 

3'f,?*"' tut> * of th i r * 1 

ffif'f th * tWcarbo*, column, break through time* werene*#^ 

\ th9 difference boWeon pie carbon height. and of th* 4 
ease; between the tn* break through xr*L*m:u: 


Afc 


.. ■■•,-■ 
Sr 


,, p-! ; 

" i:; -fM r\ . gf.ff J - 




:-:> .-ff . .* 


the ai vanning velocity of thebreafc: 

. : . i'./ ■ :.'■ ■■ y" ; . : : f ,'v •' .,■: , ff _ ••.? .'•• • v f;f. f. ,- y f r ';.f"* 

, . . $ 9 * Substituting the value of *u r into aquatic* /& 

c^ccy : : > f : ; v * M 

»« [ 4, ■ : f o 'f' 

f ', break' through r educe caj* be carried out If approxlnJat 

^ Minutes* IceurSe* bf the •W ti!'^;a 


I 


e^peola^^s^Uabie for a raptd scmiparlaoa of the < 



lilMliil*' Mpis* 

0 ^ 0 *. 


. . . •-:' -;■ -- . V , 


* My , 







dity # a. a result of *hloh the '.^aaoliig ' Valoeltjt'^jif' t 

through gas froafc and the' length of the wo rklag .on. 

- 1 ' :,as ' : ; :f \ ■ l-yj f . 


- - - ?•; 




r S / ■•.’ •' 

■ • ■ ’> ■) ;i ' -: ■' -. i. - . . ■ . 
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<K# 


V:-fP 


8 


,r - . 4 '^ 4 ' f- '■■■■:% 


•: AjO*." i-* 
.,*4.y'4 



. . : • V., -- T • r •. w-'-*.*.' : >v . * V '44 

444444'- -4 4 4 : 4 • ' 4 ■ : - ■ 4 4‘ :■■■■" • ■•4< 

4'4'4-4', ,4~ 4- - 4 ■ ; r 

.4444444 ; 4444444MN1 

biffi|a 3 ioaia k of a C on tinuous Ad sorber 


4 * 


.menalonlng the "cont lnnous adsorb 9*** t*94 Important 
i'Ov«C|-S ' ^ ,4 .4 1 

pH^wusfe be taken Into account,: vl**** ? 44 }. 4.4444 4pf 

1/ The total quantity of gas to bo recovered /acetylene/ 

4 ; 4 44 should be adsorbed without losses, ,1. 4 4 . • 4 4 44-/444 4 

i/ The ; gas adsorption ea|>aotky of 


yy ; 4 y >' v ' 

,l w * 


' : ]4 4/1444 


tfcUUod 


aaaurpiM.^ ^ ,F?T ■ T 44 , ■ : $ 

, to ^greatest possible extent, || 


a* . 

Tba. acaiyJ.aaa .^jntity fedjto tb# adsorber la unit kin# 
la <J 0 V, Thalia adaorptiog eapaotty4o# tha adsorbent pnaelng, 4 
tbrou^i tha adaorbar la wit tl^a la * 48 *, ^ara n daactaa tbd 



r 4 *" . * ■' ;■ * 


:C'- 4 


Fro a' aquatloaa /2/#/ , <w 

y : 4'4 4 ■ , ^ %eaauraa ^ 

14.-T 4- t -'-''4 4'. .. .4 4,44 .444 . 4 4/4 ; i 

r« or t^rto. bo4 «t 

, I • • • -. ^ ',4- ' • .■».•■■ *'4- - v • 4. •• *' - 1 ■'■ : *> -• -■ . ■ : ?i 4- : 4 * . ■ - 1 • ■ .■ f \.- ^ 

tha advaftclag velocity of tha working some, ; ., 

44 { Tha above ralationshlp 1* talld' baly l* casa tha 
tha aoilybt®4 capboW4>o<i above the- gia P 0 ^*^ *■* , / 

lCOgth ®f tha working-' *<*A>V> l^/|-|||] 

such la tha 003 ®^ the'. working, none U the ^norbb* la t*r0 ■■ 

• - ■ ,-4 ' 4 

- - ..v-'..' • ;■' • • - •< ; 

: - : 44 / ■.- .44 -4 4 4 4 4- - 4. 4' 4 ,4 


• ji j| : ! 


i : ' - 


' 4'. 4>- 
'■X:4444i ;4‘; 
44 • 4-4 4' 


. • - .>*>■ ‘.v4’4->-' v f/'' - - . » • . . •• ... 

; '^4 " * * ' ^ ■ *• . * x 

: > *' it f ./ - V .•' " ; • • . ' - ’ ‘ i * 

Vv . .44 : * 4 n '!.•••' ■ 44 .4/-!.' #„• -4 "4. v-, - f 
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&loak fch* length of L 0# oalcul%t^ fro^ tho food j>o1a% # . ami 

doea aob adyaace, If the carboa velocity la the adsorber be* 

■ ’ /•-. : ■ •■ ■ \ ; ' *- . : K ,'v. ■ > ; ,; • : V-.' -v 

C«V<cm$v</ /«/ 




which aeW that the acetyl ex# quantity adsorbed by wilt ‘ f 
voluka. of activated; earboa la smaller thaa the dyaarie ee*- . •'. 
tlvtty. Due .to this, the &oiivity of the carbo* la aot htf||i 
to the greatest exteat, and ax' 

>la tlfe ayaten*. 

Ox the contrary, If ' w<o*i 

r ■: ! ■ ;■ A ! ■ ,.■ ' . ■' ■: " 

■ ■'■■■ ;’■• ■ '.!■, - j .'•• '. v :." "if- \ x - 




ty^Tjalt Volume of cartx 

:o H crvf^S , 

4 y» aa a reaultofwhich< 

or)>« 


ha length of .tlraaoif haalag elapsed. It will bf« 

yea;v through; aa ; adsor^eat ' to as of the leagth I>, / ■ ■ ■ 

v : A* ■ a' consequence, the dtnen»loal}*g of till co atUxM 

v y ’ ■' '■ - ' V: ' • • 

orb.er mat he carried <mt ao as to «eet the uadaraotad 
reqal r omeat a * • . ; : 

.I : l^dPha. carbon velocity should; equal the adranetkg 
velocity of the gas front /a « u/, *** 

rnn. y .y : rVv . i, : ' : , r 

2/1! The height of tha alaorpttoa tpaa ahoald^ba gjh 
the a the leagth of thoworkiag toaa /£,>Lo/, 

; . ' • • ' • ■' . y W ■ ■ I 
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Iff, 

V 








i 


Kiaa velocity /n/ can be calculated ■ fro* the lUeat carbo* f 
velocity, on the basis of undergo ted correlation** • 

■■ ! w y S #, g \ /«/ ■■ < 

f ; :f ^ oP the activated carbon , 

,f The raethoddlsolosed In the foregoing any be’ applied 

m ar ® to , j # 

f ron the* carrier gee Instead of one, such as ace by lea# and *ar § 

• hoc dioxide* with two components to be adsorbed there are' ipfff;. 

ill II fch9 thise 

i f 'I * f ^ i. ,1"^ ^ ^ 

; K | | «0« of tho „ ^, s „ olsorhaMlHj, ||| 

S ll0i ' 149 * ,j u w *>»* M <* u ou. 


omlT tho-aaooi'pUoji of ,o«t r U„ mo* t.k.o >, 

: ;: .“" 9 " Sl0 ' 1 " 8 ** ,*&?**. r, tho «... of otxturo f / 

, hoverer, the consents mutually lower each other# * ad^rCwi* A 
,| f ■“» *£* ||*l that L. tho ***** of *** H«U. [ 

quantities of acetylene are adsorbed tha* froapureacetylene* K 
^ Pro«. a practical 'Standpoint this meatis that- the leagtl&ad th# 

'flic 

acetylene only m the presence of carbon dioxide of a give* «* | 
concentration, whereas' for ' balcul^ thb vil*« ' o^ 




, . a"snouii betaken fyo* the partial isotherm ofacetyle^r, • 

; |lJnae^|thesb:cercuj«atah< S es M; aotlvated 'carbon ;; «aa.f.* «.if ' 


retains the- total quantity of acetylene 
, .01 part of tho oarbo-t Itoxllo, wh.ro., tho ro.MI.Ug !«,«*>, 
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fill® 


of carton dioxide passes through the adsorb®? iit’h the carrier 
gas* If it is the object of the process tb>b only acetylene 
!v f®l be 9 r ? 3e ^ t Utheadsorbadphaso aid that; the carrie* 
gas should coo tain tho toVal quantity of carbon dioxide, thf. 

. continuous^ frontal chromatography must bo combined ilth dig* 


"I" , • ' v 


| placement, chromatography, || 

ppIlJ Th ' 3 continuous adsorber may be set Wi ^ay to' adsorb ill^ I 
the acetylene and carbon dioxide from the carrier gee* I* thie i 

, Case the dimenslonlig of the adsorber should be j 
i of Mt&l th^deidetU « 


dioxide break-th«mgt. front;, Under: these oircuaataaoes the i 
activated carbon is hot saturated; up- to|it# ' ^ 

, &dao fc*p tloi'ii $ $ ||j| 

The correlations im obtained f* for the design of a com* 

ttnuoua £ r '’ ‘ I ~ i ise ‘« ^ 

story equipment; 


adsorber have been verified in a 
juipmenfe, - ^escribed in J wa first paper* In theb4‘ e*J-' : ’ f 
periments, ]a gaseous mixture of nitrogen *, acetylene ns fed 
into the column. The equipment was therefore working as a eon* 

. ooa.U.r.W. 41«.r« 4 . 

between the adsorbabilltlea of acetylene a^d nitrogen, add! ‘ ,‘ 

1 ■ flotation may be ensured- also;, by single pas 

. tiofl. 

: f '? hf} ’ oxpariraeqts wore carried out aau' fb |io¥i|j:;^, 


«. Jil 

~ |!i®- 


By^settisg. tlie carbon feeder, coaat^ht^a»feh^tel<>||M 

• ; " . - ■ . - 
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ill ii: Eii " ? 

- - V - 1 ' ■ . * 4 I - * ' ' - ■ I : ■ ' . . * \ * . 

* - - it ■ - fv ■ . - ... M % 


k ■ ; was , ensured,! corresponding to 1| linear veloot by o<A- 9*5 • , * 


V" V--" ?V‘ F «'• '-iV 

or to a «« «lo..n'/ of ... .... ,, (1 

The gaseous Mxtur® 

’ s "’ ** ' J ' : ' hM 
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SiSIISSilf ^bsT gPoW a A3 CHF-0MAT0qRAP?if III i ^ 

investigation of the adsorption equilibria of acetylene- 

carbon dioxide mixture v 

br|, ?• Boned ok and L* Szepesy /• , 




With the development of continuous ‘gas chromato^rs^y, 
a continuous adsorption operation has been realised for the 
resolution of gaseous mixtures, which is similar to fractio- 
nal distillation. As a consequence of this. It has become 
necessary to investigate adsorption equilibria a^adserpdde* 
of gaseous mixtures,, which have hardly been dealt with up 
to the present time. 

' \ Markham and Benton have tried to apply the Lahgmulf 
equation in the calculation of adsorption from mixtures /l/* 

The values obtained from this equation agree to the experl'* 
mental data only in an exceedingly narrow r&n&e, in a repent 
worky Bering and aerpinskii /2/ have shown the theoretical- ' : 
contradictions of it oh the basis of thermodynamic oon^der-t 
at tons* Recently, Broughtoin/3/ has carried out the thermo- 
dynamic analysis of mixture adsorption. Due to the theroetioal^ 
inadequacy of the correlation deducted by him, this also 
supplied values deviating- front experimental data, Sesld^ 
the above oltei papers, there are some other publications 
endeavouring to desorlbe mixture adsorption phenomena 


/l/B.d,Markhaa, A.?. Benton t j.Am.Chem.Spe., 63, .49? /19B1/ 
/2/ B.P.Bering, V.'/.Serpihskili Zs .FIs, Him., 26, Ho, 2^ 253/1962/ 
/3/ D .B, Broughton t Ind.Bng.Chem,, 40, 150d /1943/ 


S' 
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Owing to Influences among the components, the deduction of 
a correlation, on the basis of v#itch the adsorption from a 
a” mixture could relffsbly bo calculated knowing only the Iso 
therms of pure gases, la not lery promising from a theoret,!* 
oal viewpoint* go data have /at been published dealing with' 
the adsorption equilibrium of acetylene-carbon dioxide 
mixture. 


Description of the laboratory adsorption apparatus t* 

M tM.cextu'AoC 

Msorptlon equilibria experlaen t e-^a v o - b e o n-c trrled out 

In \the apparatus shown In Figure 1* The 13 ram diameter glass 

tube pi seed In an ljltratherraostat and surrounded by a water 

jacket Is able to contain 10 gr activated carbon. One side. 

of the adsorber Is connected with a buret of 500 Sal capacity, 

and the other side with a 1000 ml buret, having 1 and 2 ml. . 

graduations respectively. The burets se^nre- as liquid traps* 

_ — 7' 

The?( , bontaln saturat ed coraa en-sa lt solutio n} which has been 
shaken with the gaseous mixture to be Investigated before 
starting the experiment j In order to saturate the solution 
with gas* Due to the vapour pressure of the liquid, the to* 
tal adsorbed quantity was somewhat smaller than tfqe vslue 
found In our comparison teste with Hg as liquid trap, Ac* 
cording to experimental data: of Lewis, GdlUand, and Co* 
workers /4/, the relative adsorption capacity of two com- 
ponents 


rof er r e do- one a n e the r* is net changed la the presence 
of a third component. This has been confirmed: by “euia control 


/*/ '4,!T. Lewis, P.a.dlllllsni, 3,Chertow, v.P.Caiogani 
V rnd,Sng,Chera., 43 , 1319 /1950/; ’ 
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measurements and the carbon dioxide - acetylene equilibrium 
ha a not been influenced by the presence of * ftfceeasf order 
to simplify the method, the above described liquid trap qhas, 
been' used for our measurement series# ,■/■:;■ 

Adsorption measurements wore carried out on activated 
carbon of .Hungarian make, marked S-CXI? A| the same quality 
was applied In the pilot plant also, frlor to the experiments, 
the carbon was dried In a desiccator at 150 C for 1,5 hrs In 

-Mr':- 

order to remove the adaorbed-eteson, ind waa then cooled. Iso- 

. ■ , ■' '"■■■. ’ ' ' 

lated from air 


and weighed Into the apparatus. The latter 

Is suitable for : the purpose of plotting both Isotherm# and - 

equilibrium curves* ■ : ^ , ;|f; 

Carbon dioxide applied In fcho measurements was produo edi 

from dry ice, and had a purity o:’ 93-99 per cent, Aoetylene 

of an average purity of 9C-95 per cent was taken from a;? flap! 
. ,; ; ‘S ' ctvie.tMX.C'i.. - > f>* 

Carbon dioxide was determined in en Orsat apparatus by 
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* acetylene was measure! In fn Orssfc apparatus. 


0 or m‘( viotf v'.j vc j f 


glotfelngf the Isotherms? 


1Q» gr of the dried and cooled activated carbon is 
weighed into the adsorber and the ult nethermost at la connected^ 
ay moans of tho ultra thermostat, tho temperature of the ac- 
tivated carbon is maintained constant daring the experiments ■ 
,c; ■ . ♦ ! ; . O ; v \ 

with an accuracy ot * 0,2 - 9,5 C, /oetylene or carbph dioxide 

is th®n weighed into buret /l/ of 100 ml capacity, and th® 

volum®\is; recorded. The apparatus is operated at con at ant, : j 

atmospheric, pressure and the individual points of the'iao- 

iu.K&aSu.fe-tL i 

them are obtalne<l by mixing the gas weighed in- with hydrogen 
in different proportions, wid the hydrogen - acetylene, ofj I 
hydrogen - carbon dioxide mixture Is then passed through the 
adsorber. Hydrogen adsorption being negligible. It does not ; 

cause considerable inaccurioy when plotting the isotherm, /, 

Before starting the gas flow, the adsorber is evacuated * 
with a vaouura pump by setting the three way cock, la order to 

the same time the apparatus is 
controlled for leakages; If' thd^ 

gas, the vacuum pump does not deliver air upon evacuating the > 
adsorbed air, • ■.'/■ :'f '■ . :/ : t/ 

The dead space of the apparatus must be known for the 
purposp of calculating the adsorbed gas volumes. Determination 

of ; the dead space is carried out by means of hydrogen gas 1 K 

■ tveaAM.vc^t V'-v: ■■.>' : y^: r .' : 'A r 

which has been weighed into buret /2/* After evacuating the j 
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of the . dead’soace, is directly given by the decrease of 
hydrogen it the buret j the adsorbed hydrogen quantities v- 
being, negligible'* The largest deviation ■ in the determination 
of dead space by the above method does not exceed 5-3 per- 
cent of the adsorbed quantities, even In the xsga range of 
small pirtlal pressures. 

Determination of Individual points of the '' isotherm is 
ef fee tod as under:** v ',-j ; . 

v Upon evacuating the air from the adsorber, the con- 
nection of the vacuum pump is closed and the two' burjSts 
opened to sards the adsorber, 3y lifting the loyel'vessel 
of buret /l/, gas is slowly transferred into buret /'«?/, 
and returned into buret /!/ again, This gas fransfer back- “ . 
wards and forwards la continued, as long as the gas volume 
in the buret does not get constant. According to experiment sy 
Sf tor 30 minutes, i,e, approximately* 10-15 transfer mani- 
pulations, the equilibrium does not change perceptibly, 
/cetylene, or carbon dioxide content of the remaining ga# 

Is determined in per cent, snd knowing the barometer pressure 
the partial pressure of the gas can be calculated, >hloh ih 
this case represents equilibrium pressure, Knowing . the 
quantities of both weighed in gas and remainder gas, the 
ad so rbed ga s_ Jq iso 1 1 1 £/ ma y be calculated taking into account 
the deal space, and, reduced to normal pressure "add temper- ' 
at ure. The "text point of the isotherm; is taken from an 
acetylene /carbon dioxide/ - hydrogen mixture of different 
composition, ; 
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The isotherms for acetylene and carbon dioxide taken afc 
, 20°0 • re shorn' on Figure 2, j : : -V : 

Plott in g- of Equilibrium Curvet* ' v. 

Plotting of the equilibrium curve Is carried out in a 
similar way to that of the isotherm. Acetylene and carbon 
dioxide are weighed into the buret and no hydrogen dilution 
is' applied. It is much more difficult &0 control the estab- 
lishment' of equilibrium here, and separate experiments have 
carried out to investigate the problem, : 

To approach the adsorption' equilibrium, the following , 
Linen ts have been madei- Adsorption of first acetylene ; 
and then carbon dioxide, xni adsorption of first carbon di- 
oxide snd then acetylene, snd finally feeding of acetylene. 4'^ 
carbon dioxide mixture. According to our experiments, approxi- 
mately 20 transfer manipulations of about 2 minutes each are • 
necessary to reach equilibrium. After 10 transfers /abt# 20 
mtnutes/, if acetylene has been fed first, about 30-50 per } 
cent larger value is obtained than the actual separation 
factory whereas when carbon dioxide has been fed, first, the 
value measured is 30 - 50 per cent smaller. After transfer 
manipulations of 10 minutes. Identical separation factor 
values are obtained starting from both sides. In the case ^ 
of gaseous mixture feod, 30 minutes fraasfer manipulation's A-, 
are enough to s ui tabl ea pgro a ch t o equi lib r 1 'am , 3 xp ertment a 1 
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data show the, results of 30 and 40 minuted triuisfer man!- / 
1 pulatlons respectivelj. ’ >■„ .. 

Reading the volume of the gas remainder upon conoluslon ; 
of the gas transfer, the acotylon^ and carbon dioxide oon- 
tent of tho equilibrium gas prUse was determined, Taking 
i Into consideration tho dead apace, tho adsorbed quantities 
I of each gaa have been calculated on the basis of the material 
j balance of the feed gas and the gas remainder, and reduced Jr 
i to normal pressure and temperature, S^ui librium measurements 

j •/, • \ V . " r '" ■ . '/V- V ' * . <> " : ; - '>>* ,y'i: 

hayo boom carried out 20, 50 and 00 0 to Investigate’ fcho 
acotyloao <# carbon dloxlda Gqttiii.bri*% JL* 0 * tho temportt^ro 
function of the separation faotor •<* • In aids three cases the 
| temperature of the adsorbent had been aiefe end maintained 
^constant by mejans of an ultrathermostat, i,, 

^ fable 1 shows the measured values of the adsorption of 
acotjleno - carbon dioxide mix:tur<e at 20 0* 

, Pinal results of equilibrium measurements at 50 0 and 
90 0 are presented in Table i. 
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B^aillbrluirtt data ofv acetylene - carbon dioxide mixture at 
50 »nd 90° <3 respectively and at ataospherio pressure 
/735 | 745 ram Hg abs./ 


titartturQ' Ravlavr »nd SvalAatloa of the Kxp arisen tat- 

Hsceatlf, Lewis, Gilliland, and c<? ♦workers, /4/, as wall 

: ^ V: ■ - v i|. |i It t.-vi. I: I ; ,t'-i ■•' :V-V.i i yi : ;,'";v: V 

as Bering and Serpinskil /5/ have nis.de important conkrltbafr* 

: . Iona to the atady pf adsorption equillbriiam* Lewis and co» 
workers have investigated e-voS libriuia relationships pf | - 

» hydrocarbon mixtures on activated c a rbon and sillcagel, and 


Hi B.P.Bering, V.V.Berplnskit, Isv.Ak.Samk OHJT, 997 /1952/ 
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have published over 30 curves of binary^ gaseous, mixtures# 
The Influence of gas composition, temperat around pressure 


V 

yg|g 

m 

IgM^Igg 


on adsorption equilibrium has boon Investigated by them* 

D5 salmllar to liquid-vapour equilibrium, the oqul librium 
curve with adsorption equilibrium has booh taken by thorn | 

for a given total pressure and constant temperature* The 




expression used for’ the selectivity of adsorption is essen- 
tially the same as the relative volatility* , well know* 


'.gg; 


. g . g V; ; g '".'g ' y ‘ ■. :■ v : V ■" g/ g.' g''g V; . ' . ■ /g-gg 7 ^ 7 ' 7^77 : 7 ^. 

fwm dta^lllatloit silent* til ona i<*. , ^ 

.. £ g ' • - c • ■ ' ‘ g ■ gg'g . y. gg" . gt * 

U yyg~g/' : 

7 ^-7& /!/ 

°* : -gWg- ' . ■■ gy.y g y ; g-V 5’ gg 


gfa 'i* 


4 :: '' - ■ > yg , ggggj g'Ag--.. gy 

•gy v- % ggy ggg;ggty;ggg;g' A 

where x deletes the mole fraction of the components In the 


, V . I 




adsorbod phase* : 
y the mole fraction of the Components In/ the gas phaael !«• 

'gg;- g : ;g ; / g % ' g C J ;■'••, : g- g , y ; ■" g ..' y ■->; gg "gg' • #• g, g ; gy "gg ,g% > g y ■ g g g ; ; .£ ?g|:' 

g g a the component of leaser adsorbabtllty,‘ g J\gg:/g§ 

gg b the oopjpo^ent of higher adsorbability, '■ y g .. g|| 


tf : and If denote the adsorbod quantities from the 

- b ) &?;"i --giy; :|Sg$yl/y*- ? '' Mi! 

mlx.tMv9 7^>lo/ksv/, ^ ^ 

With blnargmixturos, th« Value of f the fraction? remain a. : 
unchanged, 1 f the. adso rbod quantities are substituted in 

gAgf;r ;1 

g ’ 'i' - • 


equatloh - y^/^/lnsi;eadv bf' th|t;,moi# ; fraction of the substance 


to be adsb rbod# 






With adsorption, the factor®^ la usually ternod separ- 


ation f, 

. g, ■ ■ : 4: : ' ; 


fig;;' 

' v^&yiy;;' 


- U ' 

■ V ' ■ 

: .:V'ggl 
g: g- 

p.; 


selectivity coefficient# According to experl- 


raentaJgdata, the yaeparatlbii’ factor os ie practically ladepend- f 

:■ :■■!. g -''ly ; i: \ - ,'.y. '■ -fe ’’ 

ont from gas corapoaitiom at constant, total pressure, and'- -|; 

• ’ ' ; .-J, Jy. ■■-'•K ■■ v v ’ ■* >1', 


(lightly deo reuses with a rise In pressure# Vo details haw# 




T 
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^ coKHmutlcatad as tp tha efforts Of teirqp erat^ira* 

' If CA is Independent of tha. gas compo s ltl on at- a gf |a| 
temperature and pressure, tha equation o f the equilibrium 
bu'ryav will - bo similar to tho distillation oquatlon, hence! 


where y; and- X a pa tho nwlo fractions of tha components of 
lower /sdsopbablllty*. In tho gas” and adaorbodphaso, pa* v ; 
spepUvely,' ; ' 'f§gj - i ||||ifl |||;j ^001;$ 

/ccoidlng to their experimental; data* tha following cop* 
relation holds good fop tha quantities adsorbed from a 


mixtup# 


where If and N denote tha adsorption /mole/Vgr/,..o£ tha 

fc.'” ' til--' • ; 

pure component at tha total pressure of the mixture and. at 
a gluon tony oratura* 


This aquation was OPlgln* Ilf sot up by Williams for 


£ ' Experimental' data obtained laf the examination, of- several 
binary mix tures sho * ed a maximum ley la t Ion of 

from the straight line representing -equation- /*/ -in so® pit^'/gf 

■■■ t 0 o ! :v- ; V ^ iC/.-V 

-M * V\* Tho «, »,,.uo» hoid. s ®*i r®» «*m* 

oo-t'j^aesfc ajst*roa. •la®.. . ' " | 
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Bering and Serploslcll evaluated their experimental data _ , 

» ; |§o on the bail#' off dq^attona /!/ *nd ; /4/, *nd at the same 

time proved their validity, .' ; : ') f §^ % 

From the aoie fraotlon, data of the gas phase and ad- 
sorb ad phase, rep rosea tod in Table 1, tne equilibrium curve 
mar bo conatruoted, as shown In Figaro 3, la the last row o 
tha Table, values off <* are given* calculated from equation 
/l/, On the basis, of experimental data, the value of 1« 
oractlcallv independent off the gas composition, la fait 
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*t teii^bratures appear to confiria that th® .Yalu®. ot 

ix deoreasos aora®.»hat with t©nip®ratur© rls®* ^ ? 

Our oxporlrtental data w®v® also r«rls©d ®» th® bast* ot 
aquation /4/ proved by Lewis and co- workers. According to 

this. In coordinates Jf /$ and > A ■ tii ® 1 experimental data 

.'a a b b -Vv 

ar® represented by a straight line* cutting both ax®» at 
unit length* Th® tbova plot Is shown on Flgura 4, It 0 *j» b® 
gathered from this, that th® experiment*! a straight 

lln® lith ’f*|r ; approximation* and that th® ay© rag® d ey la tlOA 
amounts, to *ot. - 5 per cent*. Equation /*>/ Is tharefor® suit-. 


Similarly* expressing t 


Substituting Into ©luatlOAS /«/ and /?/ th® partial pres- 
sures Instead of th® mole fractions* an axpllcltexpreaaioa 
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Of the partial, adsorption Isotherms is, obtained, Is Figure 
2, the partial isotherms of acetylene and aarbon dioxide, 
calculated in this manner, hate been plotted with broke* 
J d :l ®»,'A b a pressure of P * 670 art Hg#rThe value of f la 
smaller than the atmospheric pressure, -due to Inert cont«ial«»-, 

) 'v vM y:f;y '- :f y ,y - H'-- v : \ : -y/.'yy-- 

nations of the acetylene and carbon dioxide being enrlohe<i 
in the equilibrium gas phase# It can, bf seen from the partial 

■ ■■!' ' : : ■ - f ' yy ■ : yy y 'y \ ,'yy . ' ’' y'y ’ yyyr ’ y : ' 

isotherms that the adsorption of both components decreases 
in mixture adsorption# The shape of i the isotherm of the 
component with higher adsorbability^ is not Vhartged, and 
the amount adsorbed decreases only slightly# The adsorption 
of the component of leaser adaorbabillty# in this caa*/thafc ^ 
of thS carbCn dioxide, decreases considerably, and the 
shape of Its partial isotherm is also altered# /y-yy. ' ; 

- finding 'equations/®/ and /7/, the total adsorbed quaa- j 

ti bf, /&/ is obtained t» 

M. M .m - n: nsW*.* h -d / j i f i 


/ y -/ m t ~ No i i -d/ : . - ' ' 

POr the purpose of further calculations, it is advisable- te 
express the value of IS- using themsele fractions of the 

'■y- " y ' y. ,'y; v y y .. y yy-'' ' y ,./y j ; y- / / y ■ y • > . y 

substance to be adsorbed, on the basis o£ equation /2/ ! - 

M- - 5 - N * ^ , — = m , 


where 
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• Application of equation 7'P/ J 1 ^disclosed la Part !V t . la 
connection" *ltli;th® calcnlatloa- or'thd; chromatographic column. 

Figaro 5 shows the Variation of the adsorbed acetylene, if 
ca rbo n tiitoTid® and total adsorbed ^qa entitles *3 a fa no tlon 

xxxx - ' : , SsAAm A A XXxx : xxA^:M ■ A* A x£i A m A XX XX'XXXXX': : M 

of the acetylene, mole fraction of the oqalllhrl^a gas phase, 
on the basts of data enumerated In ratio 1# The t#o llailt* 
are the qnaAHtloa adsorbed froa/tho ^ro ■ co^oeata at tho U 
total pressure of tho mixture, vis* f^ P - fc^hpco t / • 

A Tho total quantity ad sorted 'ffOnl ; tho mixture- is- ho two on _ 
tho Values of tho' quantities adsorbed from the two co^o^out*- 

In a pare state. Tho partial lsothermamay be ooastoaotod dl- 

: ' A/ XA'X:-- A. X' \ : Xr''XXXXX "AixA'Ax AAxxxAx ArA'A^ 

rectly from the data represented la Figaro 5. , v .AAx.xA 


I ■ Tho adsorption equilibrium relations of the gaseous mixt- 
ure acetylene • carbon dioxide have boon investigated on ao* 

* \„KXi hH. ■ , , H _ ; 

tjlvatoi carbon designed STJXI? ». The . Isotherms of tho pare | ' 
components have first been taken 1* a laboratory apparatus . -.y ; 
under dynamic conditions. The equilibrium curve of the gas 
adsorbed /substance haft then been taken in tho whole rang* of : 
composition by moans of examining mixtures of various compeslt 
Ion. Tho factor c>f , used/ for the characterisation of the S#** 
paratlon, has boon" found constant, independent of gas compos- 

ltlon, which is In agreement with literature data* According/ y 

/ a -■ . r ' ■ y f , r * y- ' ■- ' " ’ v ' < ' Vw / 

to equilibrium measurements at; various temperatures, factor <* 

abmeuhafe decreases with increasing temperature. 
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v* 


• >. 


' ■ ■ v : V: : ‘ AoV" : --V i ~ 4 

r *•*» 10 — V-'- :/;/:-'■ A ■■ 

• ■ ‘ • •' • : ■; ■ • ■; r . . i 

'i-': /• 'rV'‘ r ' • , v; v . ■■■.; 

i > 4 ’’ t .■■•'' ' . . 1 | 

w. ■' . ' • ; ' . r - : : / ■- : A Ait/ 

• ^ v- r A - 1 4. 1 I. ' ■■ ' • , ■ t:. ' ' ; >• 

■ , ’• -y~ - -■ ‘ f . ! l * .'•.••* '• i ’* •. ' ,V •-* t r ~-j, .■ ‘ 4 4 -.i V.' v * vr” : = / y !»*v : ‘w*’ a 

^•4/ .-VM A ! 


■A-dlf; ^*taf onrStjttMir9 adserptlos may Da raadareds* 

a- - « , „ , *"1 - , . “ , 1 „ r , 


Dy ths eqaatlps /4/» pro t ad by £>ewl3 asd 1 . c<?* wOrkars • Tha ; ff| | 

■ abova rcastioacricerreratlos la therefore salt able fo* ttory 
quantitative desiorlptto* of adso rptto* processes from i 


d9a.o rlptlpA. _o f adsorption processes frea 
isl^turas \aadi It fiaa baas wood is Calcwlatloas cot* 


w 


tha rocfelficatlort aactloa of tli* co»tlaao*a gas chromat*grs» j 

•> T Ji A 1— A. a. v Aa ; - 4 • ’ u - « . f / 


r. if V. £**>*■*■,■ l# • 

.’ .' •"■■■/ ■> i' : . ■ ‘ > v . ■ '■• • . " , A ^ ’■■■ .■ :'■. .•/': •' •• , /• . ':■■• ..^ :| 

quaatitiaa have, baas plotted aa s fssctlos of gas phase- cc»* ^ 
poalUoa. Is alxtsra sdacrptlo*,, amallar qaastltlas ara- ad^ : i ; ';|| 
sorbad from both componeata, th*s tha adaorbad qusatltlaa | 
v tc0lt 4 par®, bojapcaastfr l,a» ttiay m«ta*lly lewar aach othaf's || .* 
•daorptlos. Whereas tha adaorbad qaaatlty of ^the canpOsamli | ?[ 
;; .With ■!•*(*»■ 

' , ■ mt ithM is'e«lr v.,7 > light »lth m * 
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Ir'"^ ^ •* .. s ; ■ ( 

luJLsM. UivA^fc. 


y i 


Y 


L : i 


J*Yv ^ ^w<t. *X s* '-yj . 


W$ ^ . ' <X*-~ 

^.r *s®&r 

mv u>m :. w - 4 Yf .... 

Tlsata g&zoTc adezorpcid# Izotero^lt If Langmuir live* f ’ ; 

. * •■ ■ .'. / U; ■ ; _ § • ' ' ■ ■ • $ * Os YSf#l| SY?1 p v a T., ■ 

zetdse S2erlnt aa aldbbi egyenlet irja jekx lit - • i A > ''' . 


M 


w 




* tv*; 




3{frSSfi£*3®H 


ahol C^Taa 1 g adszdrboni dltal adsaorbiilt ETitl.*ile ea^pa*- ' ■ 


p-^nyorkda ataoaafirdbaa 
a da b dllanddk. 


®3«®»W 
A 

,'■■■■•-■■.%'■: .#\ : ' ; A 3 



. .<'} •■: . %■• _ S . . I V; y,. . ..._■ 

Ml* raa<ja Lan$anii* # najd. klaobb Sip# Java* alt egy #* 
lyan* /l^hea haaonld^ lzoteraa egyealetet* aelybii a nyo* ( 

if '. ■; .■ -' • I . ' ■ ■■ ■ 3 . / •"".. i ' .. -3 :-■ '■, -'• . . ) % ■ O •/,. ■: f- <‘. v : ' 1 

l .•; ■ I 

» ■ ' •- "'• ••.•V ' 

1 ' ■ ,-' 




akjA 


/ d v 


Jl||f igyenletet Kabli 4» Corvigaa* <f ; t#ri^tnfaikti| ^ , if 

egyensuly feUdtillbdl WistU If* Liviiitlitifc Altaldnoilt* ' 


«!.' .:i .- >' - ''! .: V 


? kat4. ta a kdv«tk#*dr... / . lilgffii Kp®| 1 1 5 

<; At adajorpcld realceldAaiVT^ea Jita-tddtk le» Sgjf 

. va gj tab* aoleWla e«y tajr tbbb aktlv ieaiyuaaal e^y 
\ adaairbituaet k^pea* A keletkeed eleal ads sorb ituj»ok i||||f/] : i. : / 
aaonet a rdsatvivd iintroaok a*d#^jl. A iiairiiok nival#*, 
atk, /a lejegyaserUbb esetbia 1 !f*l. •«/ «ia#vV#o»al elkoi •.’ 

3 egy eiea.i adaaorbdtuBOt, as a Xah«im4lv iltal •kid#tkk«j|J^jl^f||'?| 


Hk K <£» u * uyiK *-» v^ju^v • 
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ah«J. ft 4a <i\A»chloai*trial agyanlat agy.Uhattfl 

A*; * A ®di«kula «fjf tistit/* tpvii^iak^ai A*t bflyttls 
AL«t trunk/ > ’ . 


A tarmodlndatkai agydasuljt ilianid j.l 
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fialt «»t« Bla5 k<5zellt<fab«a tdtelesn.k tel t hogy as ad* 
saorpotdbaai •alawatriku* disszoci£old toartdntk pi* 

- : ; ^ i : • : /v | 

ahol Aj ®* ada zarbadlaadd £&■$$ atly k 6 t atoaoa aolakula 
■V| 1 : : *87 aktlv caat rAmot Jaleat ■ 4 M C;|:t r v 
Al pedlg tgy aleoi adszorbdtuadt, 

Altal£nosltva ■/ V’-/ ^/!y ' 

: M.4PKI ’ * 
as|: a!858 


A* «s® zea «anti*uao1( koncantrdold jai 
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Hasoal<5 alaku Uoteroa egysnlatet kapunk akkd* is, ha 1 * 
nsa ssiaostrikus disssacid«i<5t 1 4t slesttnk U 1, pi ** 

aA ■»* <ll ■ Aj^l; * + *'• ♦ * + ^ - /♦•*/ ■ : 

da sbhoa aa asetben JU/ H/W *****&*&$* **v*nyes # :;. 

<$#'■?£ hoaonld egyszertl kapoaolatbao. van 

; vai K*vai # ■ l r *- •; V " ?: v- \ | • 

A fentl elk^psei^snek m«ffel«l$ea Irtelme* etjfck^bi* -j 

:: n4t va s y. emv«l tSbbkoapone.i'att ^z^egyakadasWcl^t |f|| 
iitel(i? 2 ; k fel, ho^y ' *iftdk4t kompoaena ad' 3 orpcl<5ja3sen> 
poat3£b4l ugyananttji dentrura 3<5n sa£:j}ita3ba, teh5t 

111 I I 

Biad^Wy ad$sorpdi<5j4t a kSvetkes* »t<5chioo«^riai 
egyenl^ttel i^Ju^lei 
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J'ajatattfc ki at adszorbe^lt fd*l3833z«t4t«l4t a gdsfdsls 
'daasatdtaldnek fttggvdn.Ydbent ;'II| 


AM: *$} t * It t a 1 S$i t stapii s MitM i : ' a 


MAFEC 

«1859 


raadeihe 


Klfajezhet Jttk cx *%*,; aaly a t a. 
i<5afi: def“inld|unkf' ■ 


relatlv illdkonjsdgho* liai<witt' 

- -• i ' '/-Vi 


abol a* A ladax a* ill^koajabb komponanst Jala nil 


** taadatva a$ agyenUtat 

II t hH . 
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k /ji/ *gy«W»««i i4th»ta, tost <?: «t»uw *m;m « 
s*Ht4t«itffl^ i«n» # * a a h^tokt^i a** 

/XJ 4a Kj^ viltos^aa a h5a<5ysiklait®l aem «r 
iaotarmik «»#t4a /* - * » V aiontxui > «i 

a ayomlsttfl f%g«tlea lcon$taa#* 4i /to/ valsalat AX/ 
alap Uthat<5 g hogy a val^dl tsymodinaalia 1 asjtaauljl 
dUaad<Sk k^ftyddosiv^al a«yaaI6k* . 

/}Z/*%6% "a* 1 § H that <5 * hdafyha a Johbaa ad» aorbedldd<5 ico«^ 
poneaa #®yUtthat<5ja aa^abb^ atftt a k«v£sb4 ad«iorb«dldd(54 
/a < ii/p alckoy a nyoadt nyvekedla^vai <* <rt^ke eaaicM^ | 
Ilval mM da^yabb aaa lehet* /3-I/ alapi^a ap 1#;^':. 
b*i4thatd| ho^y or ai bss*atdtall*l a^y vdl o*lk # ho«y k 
Jobbaa dldsaorbpd^dd koaponaas kloslny parolilis ayoadad* 
adl nag obb ^vtlkekai vaa* fal| aavt a* kdnyadai 

***** «%>* #* » t4ny#gd 

y - djialati j|ndl ktaabba * falait pedl« Un41 na«yobb. , 
Ebbea as. asatban f * o t $*&6l of * <r ^ • /kag kali Jagya 
nl ,hogy >leg yada torpal^ndl or kdiapaa**^* dltaldbaa as 
x • 0 | 5 -ail»ldvd 4rt4k®lsbTctiie takiatanl/ 

k dift^k^nak fantl fflaEhatdraa^s^ioa aa laotaraa a^yanlate* ‘ 
kata Koblals 
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f ; V; , ■ :; • / \’ : .^J' , _ . 

Langmuir Uotara»4k esetdn wg)f Langmuir liotarttdkat faXtl- 
toleava aaonbaii ot drtdk# kdnnyan tenauihatd a tiaata gdaok 
iBoterm&lnak kezdeti Unelrta aaaJcasadA Xlv5 ltdnytangaiiaf|* 
n?:k ariuaya alapj^n, mart mint a /12/*1>5l» ldthatdg af l* ( otar* 
ma irdnytanganaa kicalny P* asatdn L*Kf»*t adja f Vo<t i ^T" 

Him aa alegyadozorpeldndl a» adaaorbedlt fdfld dsazatdtaldt 

*;/:/ r > C£ ,-: . 1 .1' : .- ; 1 ® ■/;' ■ f ' ‘ \ -. ' .«L — -^p ' 

of #val fa Jessup ki# addlg a mennyiadgt vlaaonjol^at aXtala* 
t an a fiUiama iltal ioiyad^cQk adasorpoldjdra faldllitoU 
da^^ais^GlUiland 4a mun’<at*r«jai dltal gdzolcra 4a ki«4rX«* 

tlSg^^veuydanak taXdlt 

"iifcnx > ! 

: Pa v <** al865 >y:ft 


a’gyenlattal Irjuk le* ahol oT|; lllatyf Og ■ a tiidtd kom* v 
pane a akkSX as elagy dsaznyoalfda adaddrlsadit mannyladgtk; ; - : 

/norodl ml/gA .. : r 


Ad iaotarma egyenlet alapjjdu j/ 


/?$/ A6/ A$/ *9 /$*/ alapida 
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Ha a Usata *4*o* a La**«ut* p*yenUi i»Ja 1#, 

eWcojf /J2/ jobtoldaia val<5ban l.«l «*yenl5 t eUankaaS «a«U 
bea 1 «a 41 aag^obb. Aaint aa aaonban aa'egyenletbdl Idtaatk; 
aa ag«» aw» ^ ** f®! basattyood* p5Jyal[fd4a4ya| a*y| 

?q cabkkon* /34/ dsszafUgg^s tahdt hasanilhatd at adaaor- 
be4U f4ala taeniiyia4*/i vigionyaiAalc Ulkda&a* /$4/*H I 
rendosvot b’v , v vKv, : - 


ZQg koll aaonban j^gyeatti, ho«y; #g aa 'd«9*9tUgg4t kis^rla-" 

tl adatok ollenfaalal*# nocdt alkalmaa, a#*t nyllvAnvaidan 

■ :h A -..v -..'■■v 

{ hib kl a 4*1 HI pontok/r* is 4*v4nyo» aJh&ny ,<*o§ hib£val« 

5S|ipli| 

l. ^ L a - L v , ^LLo-r «. U^cyL^c^ ■ 

v‘V-- ■ ■'/•; fcpO/buc;: •:■'■./-: . i '<• ??i ■■■'■. V-: » i A c:v.- V "- . % v • v :--vf\VV? 

■ v . : Ui^c^cJiv4V , ^ * 


=\- - , c J -' > r~ W y\ , 'wO 

(L^Vf&nL C , V^v>, I 0'»V^U'^-? 
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yrf. Q |; K, ;, 

U ^aUjv ^SSf'S 4 4> a . |||||j| |||||j| C S 

v | " *■ vU,1< w ' v “" * V H «<j, n( 


4 3,jJ^ 


fi.Av^f 


:#Sij 
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$-■■■%. ; 


>..••• ' -v 


A. ifftXtonoa UtemU gdakfoaatogrdf ia* IV* ■ 

•; ... : ; /A v . - A* ■ ' : AA- : ! 'A A i ' A- -.A /- : : A ; A 

Fotytoaoa'- UaeraU tnroaatogyaf 41^ 03.5 lop sadait&aa bindr 

aaet^dlasatd^ra# ^ 

F4tg::.A; 3^3|!€f3j;: Iatvdn. 


l 


A<t ^AA?ol>ton^ ; "yKeii|' gfc rosea togjfdf ia ftaikat ke*i&*\ 
JdVaX 4 a a krooatogr&fdld osalop szdmitaeaval kapcsb- ’. | 

3tal4a tolalhatd aa Ircdaloobaa • 
^;;;|robaib^AfM a sadaitaat a totibkoiaponenaU 
a; iajlyadirofe frakclondlt d03J4tili]ioi<534n4l alkalaaaott 
gjdfllt^ahojs hasonldaa Ire 11 vdgeznl* As ircdalomban mog- 

; taldlhat<i llj/ea sadoltda eradnuSnj^^ at egsdraltdol ra<5d* 
sser t azonb&rt hem irKertetik. A fol> tones uzemt gdz- 

ei6 , adaeck-;®b|^; ;€iAyeg^l|^lif'f ; - 
allg drintettek # a vttak sordn ' 

A aero adijak rdaslotes valaozt a tervezdsro voratkozd ]t.4jt* ^ ■ * 
ddsekre^/C kbazdteti cikkekbol ds eXdeddbokhdi hian-zik 
a ozdnsebeaaeg aeghatdifoaaaanak lamertetdee^ holott da 
•;, a ' terveada ■ eg| ik J^gfontoaobb noazenata;;" a A j ; , ; >' _ ■; 

A3 Irodalota alapjan aat a kbvetkS3t0^dst vphhat4v^ ? a;aA, 
lej hog} nlncscn kiforvotfc addsaor fol; tones Uae'ott gisv a 
krotaatografdid bszlop' ssd^it^adra# fAAiA^ v v V AAAAA/ 
Jelen k’dalerjdny bon kdt adszorpt ivumot tartalouad g4ze» 
i*g¥:; ktomtQgit&t iaa ozstyaliisatdsanak didmltdSasr^l loss' 
sad « /l •kbdleiaony ' : 2 • vdltozat/* 11 } en terf^oaeiii szaral- . 

{ Aldgaal fk>glaik<>zotb Steln^ iil # ^saydii 




<r 
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Aa 1 1 k r&mx%a%%up& a foljtono* 

gdzkromatografal<5 oaaldpban S 3 a tdit^ff daaztl^ldltf 
kol<^in4ba^ vdpbeaend folyamatok ktJzytti hasonl<5aigra* A 
kroaatografdld os- lop rektiflkdl<5 azakaszdnak adretazisa 
tehjdt az aladletl tdnylrazdm 4s as elaSlatl tdny4r ma» 
gaosdgpgyendrtekdnek /teTP/ meghatarozdsat foglalja aa- 
gaban. A& elvdlasztas ^ellemz<§afra a foljtpnoa iieamtt gdz* 
kromatogrdkroaatograf Idnal la aegadhatd a rainiadlis re* 
fluxardny, valamint a alniaalis tdnydrszaa ‘tel^ea reflux 
eseten* I»tnjegea elterds a desztlll4ei«5ndl dltaldnosaA 
haszndlt szdmitdsi addszerlrdl /5/ az, hogy az Hland<5 mo- 
Idris anyagforgalon feltStola^ rael^' a sadaltdsi nag'adr* 
t ikbea^egy szerfis itend 9 nem all ’ t en t , mart as akt iv . szdn . '] I 
gdzfelvevokdpeasdge a gdziJV^zetdteltol ds a h6adrsdklet» 
tSl ftigg<5ea valtozik, -v ■ ■ 

\ A raktif ik4l<5 azakaszra kidolgozott azdaltdat «£<!*► 
3zeruai as anyagforgalml egjenletek S 3 a ill* kbzleadny- 
ben ismertetett elegyadszprpcids esszefiiggdsak egjiittaa 
alkalmazasen alapazlk* Az adszorpcids Zgjensul; klfe* 
jjczdsdre az qC elvdlasztdbi tdnyezSt haaznaljuk 


Atx/y 


Az elegyadszorpcld mernylsdgi leiraaara a r III* kde- 
leaenyben levezetett /9/ egyenlet alkalmas, mefy 3seriat 
az elegyb#! adszorbpdlt bsazea* mennyisdgi 


Aa a ladle tl tdnydrszda azdaltasa 


A kroaatografdl<5 oszlop anyagforgaladt atacioner k8 
rUladnyek kbzbtt; az 1* abra tuntati f<31. i . • 
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A* «g4ss osalop any aga4r lags i 


A fajlagoa anyagadrlag a kbnnyebb kosponehsrsf 


MiyeV »/ 4*3*0 fboTben as Sascaa adszorbedlt gia felssaba- 
4j||.l ; y^ » Xjj, vagyls adeszorterbe l4po aktiv szdnaa ai- 

szorboilt gas bpszat^tsle /x^/ aegegyesik a fen4kt«r*4k 
bsszst4tdl4vsl f 4s mivel a legfslsd "tdnydrrdl - tdyosd 
g4s egy >^3a4|;' fe4tera4kk4at Vessstlk sl # rndslk rdsze pedig 
a frlss sg4nen teljesea adssorbealddlk 4a refluxkent ylil- 
s^ajut a felsospakassba* /p * x D , vagyls a fejterodk dss- 
s?at4teie /Vjj/ aegegyealk a reflux /x^ basset 4 t«14vel. 

a/ Irjxdc fel as aayagalrlegst a b«t4pl4x4s felettl 

vagyls a felso szakasara* 1 r ; r 7 : . ; 


7, . \ .7 77 -:7 7 7 - .77 H X/.': i: • I K 

liivel a 32en az addtt kbrtilm4riyek kczott telltve van # 
A-^i kifejezbeto a ; sz4ri' tbaegsebessigenek 4s fajlagos 

**, ■ ' , f r ■ • -,7 a • 7 : 7 - 7 -: ; 

elegyadszorpeids kapacitdsdriak /aol/kg/ 3 orzatdval# 


As anyagnierlfg tehati 


llletva a konnyebb kompooenaroj 
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kifej cava t 


• 

0w ? 


illetva 


:® 1 ■ D 

Vi * *» 


Ao/ 


A /Lo/ egjenlet a fels5 sz^kosB ounkavonal^nak egjenlota# 

; V : ^ :• - 

V l!aaonl<5k4pi:ea felirhatiS aa aoiagaiSrleg a betap* 
lalaa aiattti, vag>to as alsd Szakassra* ■ ■ 1 


w - 0 « ♦ 


AW 


5^ 


A a+ j a /6/ egyonlethea hasonloan klfe^eafcotS a *a4noebe 
■:p&6- a fajla£03 eleg-yadazo/FCi^s kapGcitaa czJvzGvayali 


A *U “ w9 o»l 


A*' a^yagmorleg tehatf - , ; . 

1 ■; 


AU 
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AV y-ot klfejeivti 


illotvo 


A /lo/ enlet as alc<5 3 ?akac 

late. 1| ?lp;f ' 

Ha an 4ltaaaJ Solaris anyagfoy 

“ a 0 - ‘»‘t » 8tl ? 

/la/ <5a /is/ agyenlat alapjin, 
addsg^y^vel aegi’.a't^roskat-S a i 
aisea elaliett t£n; 4rofc azdha; 

A foljtanoa liaeaii g£sk* oa^tdgyaf Ai6 oaz lopban a son* 
ban bine a. 4Uandd ooUria anya^foygalon. ■ a /2/ egjenlot- 
bon doflnlflt ^sazea adssprbe^lt K58aoaniia% aa adazorpti 

oazlop mont^n /l. III. ktfslee€ny 5.SbrvV Es aat jelec- 
U * bo t r> a /lo/ 4a A6/ egjenletben dofinidit auakavoral 
noni lefcet egjenes N valtozdalval, Tcntoaabb azfeitiehoa' 
tehdt 'figyeleobo koll venjnl ez adszoybolli - ablDz^c. ' : 
vdltosaadt 4 Kdaaiebb keselfcetoeeg. cdljib<5l a, munkavonalek 
feati; .agyenlatol kUVaik23ckJ[pon ; alakithat<5k^H. 


eg* on- 
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II 



t agJ330i'U3it/s® V989SSU]C *00 Q8 


A* ©gf^erilei § tehdt a k vo t k e 3 ok <5p p en a<5dosuIt 

7 ^ Mv'-!;:; ;■■ ■ '■,■■'■" . v l '"X*’ ••'.'• > 07 p 7- ;'7r < 7 ' . .7 7' ; 

iM 


m 4<fraKiU6l konkdv blpeybola e^enlat© , aaiv as ®- 
gjmaul } J dta^pfamu dtldjat a y « :< « x Q pontbaa 
aoaaiap-lsSt^a rsdig; as y ton^jallyol pdfhuganoa agfortck j 


/va n f ? ar, uxar ^ (53 , 3 a£.^s3tt : ;/& '/2/^^eaUi. tekin* 
to t b o vd i o i 4 v o 1/ a 3 alabbi booaofiJ^^a ill feat 1 1 
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A x’eiso v'Sazhe-s hrvsonloan bevozotttrJt 1 ©gy u$ jalcldat: 


meljet a: /^2/ e^yenlotbe hel^etteaitvejl 


A /24/ cgjenlct ©gy aluli^l.koiWex hlperbola ©gyenlete 
| rsely'Aa egyenoul:; 1 dlagxf?a\atl<5 y&t aa y .» x' .» be^’ poritb 
j aetosi* osoziiptotaja p©Jlg aa 


lilvel a <N adazorbeilt aarinytadg tinydxrdl tdnydvra vdl* 
tdailr, n«dii dlland<5# de fin laid azerlnt dllandd, lao* 

term Izobd* kbrUlra^nyeliE lcbibtt s*intln<i dllandd, lgy 
©aaJe aa x dsszetdtellal, vdltoailc# j : 


b/ A betapldlds alattl, ala<$ azakaaara a / 10 / ©gya**/ 
lat a ktJvetVeaokdppaa addosui# A / 2 / agyealethdl !f drie» 
ledt beho.ly ottaaitve 
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A betdpXdida alattl szakaszban a a daaztil- 

Idcl4ndl a klgbadlS azakaasban alkalaozott •viaszaforra* 
Xdst ardby"-n3e ttagfoleltfen dafinlaljuk, as oszlopba vifi 
asavdzetatt 4s a tera4kk4nt clvott a<5lok baAi'adosdval# 


yajPluxardny lit la tdni4v?41-t4i»i'4rrtt vdltoslk* 
zoiit R®-hd» baaoftldah dllandd 4* t4k« 4a; R® 
a kbvetkezd Sa3zafU gg4a vant 


A klvdiit elydlaaatda eldrdaebo i eztik$4gas elndlot i t&ni 4r* 
azaa oegbstdv ozdoa idgagyasegbbbea Me Cabe-Tbiale gkafikus - 
mddsaerdvel tbytdnhe^# A /19/ 4s. a /2 4/ egyealet alapjua 
•aegszerkeszt Jtik uz bgi enaul^ 1 d iagrammoa a teXsd 4a oa 
gl«4 essakaez ciaakavonaldt a vdlasztott re tluxardn jr.ak neg- 
faleiuaav tA iegfeisjS t£h> •'•rr<5l tuvoad gdz dsssetitele iseg> / 
egyezik a fejteraek <5oezet4tel4vel» ■ ' 


A fela5 szakasa "f©l4pQs4z4a4ia4X* az egjena lyl ; diagram; 
dtldMnak x*. pontjabdl Indulunk H» A muttkavonalaljl mat- 
azdspontjditdl Xjezdvo as al$4 jaunlcavcaalat haszballuk ; a 
tovdljbt x/xesok azorVeoktdeebaz# Aa als<5 azskass idby 4r- 
sadmunak p||c|ib t^rozdsahes ..kitntiulhaturLk^ alulrdl ia ^azk-g- : 
^ - ^/^azetatbltoX;^ igj haladunk a falsa aunkaVditbX 
lal vald Mctszdspbntig. vag) is addig a tdnj 4rig f ohbl a 

• r . - -: ; v- ■■''•■■■ '•:" ■ - . ■. M .> ' - ,| , ^ V,.-' ■■'■■., . il-1 i 

falszdiXd ■; g4a ddsszjijf tela Tegegyezik a batdplalt gdz c-sz 


s*et4tel4vel 
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1 


* - 




Wm 


\ 


jU eladleU tdnydrok ss&sdt torttdasotoaoa 

A lpgfelld tdnydxrdi tdvosd gds bssaetdtele &•«•*>*« 
aik a fojtermdk ysasbt4t«|$v<tl /** * A* ^ly MMaB Bte 
olhogyd adssorptlvum dsasetdtolo aa ogyonsulyl gdrb# 
egyeniotdbSi as A/ baa sofa ggda segUaigdvel aadaittaa*' 
t<5, vagy peJig a ad* 4*1 adatok alopjdn s|erke8atott c- 
gyortsul} X gorbdbdX olvashat<||lQ» A ad^odlk t&a^erydl d# ., 
els5 tdnj<£r*,a 4rke*6 gas Ssszetdtele a A?/ •* jea * 

lot j*lap $£.n eadoithatd. Ilymddon elvdgestot* a ssdmltda a 
betdpldldsnafc megfolold tdnydrig. / 

A batdpldlaaidl kesdve aa alad ^/akass munkaVona* 
Idnak /24/ ogyenletdvel vdgoasUk a ssinitdst, nig a ki-* 
vdnt £eadkternekti3ztaaaghos dr ok. /As ala 6 aaakass sai- 
mjltdaa olvdgeahotd alulrdl a fendkteradk koncontrdcidjatdl. 
kiindulva^Ebben as eaatban a /1<S/ ogyenletbdl aoa y tt *®*» 
hanea a^-at kell klf o 4e^l : t - bogy ' koavet Ion azdai 

alkaloaa kdpkothaz juoourtSfi 


aMM 


fti§ 


for aadsi cdlokra dltaldban aegfelelo pontoasdgot kapdnk, 

* ' _ ■ _ m _ * *- :r * k — A .«■ 1) //ski His' 'AsSii'V JS 


ha as dllandd (Solaria anyagforgaloa feltdtolosdadv*! 
nos munkavonalakkal vdgeszuk aar; bdaldlolt HI 


Uffi 




dtlagoa elegy 
ft . a N 


fls» AP? • - ■ s ^r^-ffSasiHBHHa 

a 2. iirSh UtMti. A»V«t M 

t, ldthati jg Igjr aMrteaaUu 1» ^^oaal apt*.. . 
tdpldlda folettl eealcaasoa.ft, Hjifj ; «|«- 

kavonal alatt, aig a botdpldlis alatti azakassban o folott 
halad. A belepeaCzdsek eaek alapjan a felsd aaokaaisbaa o- 
gjenes ' ouakavonalial keveoebb, aig.aa alsd a akassban tbbb | 
Idpcodt kapunk* esek az oltdresek azonban ^ j 
penzdlj-uk egymi3t|iaalnt aa o kldolgoaott pdlddban |a l&t* ; ; 


• ^ 
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v=. ; 




■:W ! 


A klvint eivdtiaoBtiahoa satikadgesi i alndleti tdnydxaadaot 
A t'fflsS r4a 3 4a »a alsd rdsabgn asdaltott tdn erok 

;Ajoli'na' val<5di magaoidgifiak . 

aa egy eladleti ,%&&$'$* joa-gkaai#- e»yc-fi.dirtd* / 
k^rele /te?P/ isseretebaavd^hetS el, am it viadrletlleg 
kail baghatdrQan^* / i-i 1 \i 

; ; : i Aa isaertateU srafikujj addazarek abbanaa eaetban rf\ 
la alkajffiaahfttdk t ha m <>6 valtoaik a* aaazet^teUel. ! 
Ha m ~§ t 3m 1 egyenlet nem drvdn}ea t akkora/2/ ^ 
tfgaaefU?j|4s aa T djftdketa paralalia igoteradk- ;j 

bdl kail aeghatdroanl* 


y 


v 


i iflSRlM 


A s^naobosseg me/<vdla3atasa* 

■ >;A3- elvdlas^tdo jellen?sl 3 ^i*e a_ folj tones Uzes-ti ^da» 
kroaAtogrdf ldnal ia alkalaaa a nlnlsidlia tanyerazdja ea 
a ainiadXia refluxardny fogalesa, 

e A refluxaraay t r.ovelve a munkavonalak ^indjobbaa 
k&ayled&ak: as egyensulyi diagram atldjdhca, tehat Veve- 
: sabbldpcs/Tvel dspjtiijj el a kivdut fey 4a fendk terra 5k £ l 

tisatasdgot# TalJ.aa refluxcdl 4a st, llletvo a„ 4a 
r?fgt4len , tgbat a /19/ da a /24/ egy ealatbol y 


■ i : 


: 

y 


:u<s 




«3Sffi;S Si: ! & 

■», f| ya- 

^s-agyatts ilyi^dia^raa " v ■/:. 

iagyaai ? ; 








say 


Iilliiipili 






A 
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*?*******9t*ttl* .yU»gHf a /i 

>f sWMUtM oag««y«»i>e i mifiiu gi* mm 
; »»1. A aunkavonalak aataidapo-H Ja bdr-,1* 

. ®* * ‘a 11 ®®!!)'*! pdrhuaacos y a y, •j}»^ es y« 

lo 8 Sf SSrt9 * *-» «««-. 

. “ •eJaaaalH *#»blb« olvaahat* 1, 

a /l/<J30a©fU^(fs ajlapjdn sz4aithat<5. 

alniadlia reflu*a*W B*sdllapltd 3 dho» a A9/ ill- 

tr f %>/* ** 48 *3 kod ^ lndta halyati# 

’ ^A ®^- e!llotb ^ 1 a r4ssr« vonatkozdant 


A Z 2 ®/ ««yenlet aiap j4n 


a -legf'elai $ tdn; eroa s 


Haaoaldkdppen as* 


lil ! WMS ®^ enlQtbol * 


A/a6/ »» 9nl *» ^ la P3^ ; padt* a legalstf tfe 


A ainiudllg r© 
Olvdlasatiohoa 


•uxa ? an j :. 1 a®©* q t db© 
®ll 3 ^o© a ’ tain lraalla 


n megha^roafcat juk tig 
.;Js*da3eb^8s%ot •: i | 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 


il 

Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



A f also ezakassben a /W da-/2$/ egjanlQtbdli 


i ain 




) l./J.Vijj 


Aagalaii asalca^sban a /25/ a /5a/ egjenletbcl 

23-Z-28/ w jit/ i'-i/ * "j 

13 * *b 3? <• 1 ; B J 

: • ;; ■. ' ■ 1 v t: ; : 

Ir juk fal a kavdsbd adasortedl&.d kaaponans anyagnlrlc 
git as egdsi oszloprat /:gf : ‘ 


/ II > D/ y 


B 


Mx a 


A /34/ agyenlelr a /32/ is /53/ egyanletbSl akkor kapjnfc 

mQjS 9 hx gf f . g g gg ;; ' ' g jgg jg j 


'a ala f aln 


A /55/ bssaeftiggds ccaii gdehalaasdliapotu batipli- 
Ids eset 5a irvinj as g ba a botdpldlds adsaorbealt fdal3» 
baa ter, tin tic /l. kisibb/ aar egyenldseg nem dll feat* , 

A falytonas UsausU* gazkrooatogrdfidnal a szdhaebesodg 

■ -j • ^ . V.. ' g gg ; . ■ g g . . g . * ■ ' ' ■ ■ ■’ ;i g" g‘ ■■■ .. g . g . • '■ • '/ ' t 

- be 1} as oegvdlaaztasa db’at# fontossdgu a faljaaat gasdasd- 

gassdgdnak szerapant Jdbil*. Hindi nagj obb, ssdasdbessdga^ 




il;- h*i 


pl’italBazun’f 


11 ^8 b 1 IIl,.-... w 


' ^ 1. 


/5V 


/55/ 


g - . . ■ 




gco&gg 
■ .. .V:-'- - 


abb lass a teradkre voaatkostatati 

g :■>- : » g \ g • ;i - •; Ax; ■■■ 

fal'yaoat 


mmmmm 
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aaabjja meg. Ha tehdt a asdns^beaadget eatJkkent Jttk, *n«* 
nek zegfeleliTeA novekednl fog a kivint elv&laaatdshos .i- 

v*£y is a koloona cagassiga, ami 
azonban csak a bemhdzesi k'dltsesten oko* esekdii tdbb* 


let at* 

- 4 ■ 




Sz&nitas nets izot era kdriilradnyek kdzdtt 


' A fol^toecs daeaU gdzkromatografdld oszlopben a > 
cz4tv4lepatssi *oi;or.at a yjekcrlatbtn r.en izotero k'c'* 

• rtilm^njefc k’dzdtt' cscgj vcgbe# Aa oSc-soi-pctd paotera fo* 
lyaaat 4a as adsz rpci<5s ho okozta feloeiogedga nea haw | 
ajagolhatd el a szdalt^sok sordn, As. boozes adazoi'bealt 
aenn; io4g 4a aa adauorbatua ceosetotale tanv'rrdl-i'ttj er- 
co. vdltoziv, a kcapenenoek c'lffii'encldlis aclszor: el<5s h5* 

, je kit^c5iibfc‘zS| tehat a felszabaduld adazorpcids ho, igy 
aa aktiv szdn homdradklete is vdlto.slk aa oszlop isentdn* 

! Aa„uktiv saen rossz hCvezetcke* ecsdga alctt aa ©Salop 
';v s-'keresatRetsnet&nek fioveldsdvel .raind^Jobbsa aa adlabatlkus 
l®^^K'41loppt fel£ ktfzeledUnk,- is aa adszorpcida, ho tel Jeal ; 
oertdkben ,.ez oezlopban ldv5 szdn 4a hoiadrsSklctdt e» 












A g£a felwelegiteoO re forditott. hocennjisdg a c^dal- 
isck sdedn elhenyar olU td, aivel n da hokapaeit aa nagy- 
3dgrendlleg kisebb, mint a et4n6* 


lis 




■ v 


BilitfiS 


esetre a mnk^vonolol^t n?m lchct a 
egycnlet alapjdn saerkessteni, nivel o 
^ ' ' ©gienlttben aj - oiftoke, kcivetkesc-akd, pen 


, v-0- 


*■3 ■< 

Wfflm 

iltipcia 


vT^ 5 ?'- 

el vegcsbcto el. 


A be- /■ 
felvcsottnk 


1 a A/ e«rail«t alapji. iUifclt- 

: O* - --Mi v . ; K;-C " , ,1 . 'tv ' o . 

daszea adszorbealt ooan:iad/tet* 
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A differancidlia adazorpoida! hok lamai atdben k lazdalt 
|uk as ad a 20 cl < 5 / kdvatkeatdbcn felszabaduld hd&aaiij 
adgot* A kevdsbi adazorbedl&ld koopohenarat 


^Ivcl adiabatlkus kSrttlodnjak ktf*<5tt as adaaorpcida 
a azdn hfrndradkietdnek eiceldadra' foruitddlk, a as^n ho» 

loklllik^lllil ■ . :■■■ 


2/ Aa al3<5 s akasz tanjeronk'-nti azdhltdaa a /22/ i 
gjoalet alap^da, hasonld addon vdgozheto, akdr a fcetdpl 
Ids! dsazetetoltdl lefeld, akdr a feiidkteradk'tSaszatdt:? 
tdl falfeld h'oladva* , r ■ : . • . V ' > y-.v " ■ ,S|IS|| 
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13 






Keg koll lit Jegjozni, h'o.*y a* ediabattkua' and.oitas 
tulldpl a £4sWrc{aatp^y(5fdl^ osalop indrotaadashoa ijs/tk* 
a'ges pcatosad^ot , '*4er<-sat , poo’ig a aindenkoj fennull^ 
bovesisteedg niat.t ea s?i9 tdkdJetea V^ct <*•• yeldaigoa fc» 
lyaaiatnak* A gyakoylatbaa ea elvdlaaatda polltrop kb- 
yxllcj^njek jcdssbtt ffiejjy v£gbe« bbten. as tsatbea kbaolit^/ 
« , 5di»'fferrol cGghutiVosott^hp® -i 4 sdkl6t0lcsz.l4a alapjdn 
aadcolurk* ^ - 


& 


f- 


/ 


•1 ■>; 


4 ' 




:i - 
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sedaltdal p6lda» 


yeladat* 


oxid faj taradk da 98 $ tlsatasdgU acatil^n fen6ktarm£k 

kinjar4a«» V. ;; / / .-’-h O-'ft j; v 

A aadtvdlaastandd gdaalagy dsazatdtalai 
;j|S| 5® aafadloxld 

v- 5 ® $ acetilda | 

• a batdpldlda sabeaadga* - 

r/: 1 ' 2o aol/<5ya .-i/ ;■ 


p <« Lata" 76o Ug eb 
t « 5o C° koastaaa aa agdsz osalopban 


Iiaghat^poaandd* . . : , 

j71,i A aaitvdIasataahoB aaUksdgaa szdnsabaasdg : 

2* A betdpldlda ha lja 

3# A azdtvdlasztdshoz azUkadgea eladlati t&ay aok 

azdna ■ • v ■ ■ ; ' p. ; _ 

/ 4*1 Aa oazlop affaktiv magaaadga . t* 


KUndnldai? Ad/itoki 


/.ndagfbhgalo^. 


mol/<5ra C0 2 # C 2 H, 


Batdpldlda 3 
Fa Jtermek D 
y ea d.kt arable M 
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Adasorpclda adatoki 


37 N«1 /g m l 9 63 mol/kg 
S9B»l/<5 - 2,59 aolA« 


ttssset^talek /®oltoytelr/» 

y B • 0.5* 


ad X/, A a iniodl 1 a aadhsabeasJget a /32/ agyenlet a 
hatirojauk mag# : 


I0.06 k>r/«$ira 


Ha as ' fakt.iy-- 1 aa^nso^Qaa^Q^v a,/' alnladliandl 5o jS-Val 
aa^yobbra yilaast juk* ak’<or . - -- 1 


f • 15 kg/<$*a 
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ad*2/ a gdstoatdpldldst aao* a tdnydroa vdgeaslik, am® 1 yen ; 
a gdadasattdtal negagyaaifc a betdpldlt gda dsszdtdteldval 


ad*?/ A aadtvdlasstdshoa satiksegea elaeleti tdnyerolc sad 
adt a fejteradk dsseetdtaltdl kiindulva lefeld haladva 
aadaitjulc. ,v : ; j 

A btidpidlds faletti rdsafcen /Id/ alapjdni 


A l$gfeli5 tdaydron a refluxardny /21/ alapjdni 


A legfelso , vagyls aa l*tdnydrr<51 tdvoz<5 gda <5 ssafctdte 
le megegyezik a fejtermlk cJsazetdteldvel " 


rrd^. tdvoad udszorbdtun dsszetdtele aa 
gdrlja egyenl|t&51 /!/ azdmithatdi 


Aa 1* tdny 
egyeasulyl 5 


A 2* • 

nek azdaitfSaa a 


is X# tdaydrra drkeao gda ’ Sssaatlteld 
/19/ egyenlet alap jdnj 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 




Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



tdpldldai <Ss3s*,t6telnok nagfoleltf $ » o,5« daosttdtalba* 
Jutunk* Kttdt 4 tdinjdiMl ke3dvo a /?4/ agyanlat alapjdsi 
foly tat juk a 9 j»4*i tiatj aindaddig, a»ig a kiv dnt f ondk- 
taroiknak magfoield daszatdtalho* jutunk* 

Bbbaii a d^kdaaban /23/ alap jdn 


da /26/ alapjdn a legWad tdaydjfott 


S» /2$/ aXap jdn aat Volenti, hogy a deazorberbol a rok 
tiflkdld azakasaba.vi sazavezatatt gi* 2 ,84-azereaa a ter- 
cidkkdat alvott gdanakj aaaa a desaorberben felazabadult 
gdzmanny iadgnek loo «■ 74 i> a refludl it 

caak2$ j5»d;i veaSssUk al feadktoradkkdnt • ;■ 

A tddydkjfdX-tdaydr^a tdiftdad aad sited eradadn^ dt a aelld- 

kalt tdbldzatka* A 03*iopdbanfoglaltuk dsaza. A B bazXop- 
ban a /Id/ da, / 16 / Ggyealotok alap jda vdgzatt aaaaltda ta- 

^xliba^ i 


2,12 ttolAg 
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t&ny 'r;os&si 


A kiv nt elvdlaactushoa tehdt 14 eladletl fdh^dr aAik«* 
adgoa* 8 § 5/ a felsd saakasban , 5 #9 pedig az alad aaakasz- 
baa* A betdpldlda a 8*da 9* tdnj tv kdsdtf tbrtdjiik. 

ad>4/ A kroaiat os raf did oa slop taagaaidgdnak rneghat dy o jaaa 
a* egy , elaJldtt tdA dr tadgaszdg^egj endrtdk 'nek /HKTP/ 
lafflekoidbea ydgozheid ql* A.ljWPP dr tdk neghatdyoadsai ki* 
adrioti utoiv tbrtdnlk# • \ \k|-:'/v,v : 


.dr tike- a via agdl fc e set ben pi 


kasa aaga83d,.ja* 


okkor a betdr ldlds folottt s 
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* -• . . 


2X * 


y:y: ; 


A betdpldlde alattl ssakass aagaaadga ■ 

i;|£ |yA - 5.5 -0,5 ^'l,65 |yY|fgyyy% 

A kroaatofjrafdld asaakaoa teljes hoaazn .Yy . . 

L «• 2*55 ♦ 1*65 « 4 / *2o n : A ' 

As alkaloasott jeldlesekt 

a t a kevdobd aloaorbediddo koaponeno indexe •' 

A $ aa ada aor be d 1 t f dz i oban halad<5 «<5ldk a zdaa /mo l/dro/ 
\ b I a jobban aiozorbedlddd koaponans indexe 
v B * a betipldlt tfda raen-iy lodge* /aol/dra/ 


Cp ! I aa aktlv oadn. fajhdje, /kkal/kg* C°/ 

D t a fe Jtermdk taolofcdaa /mol/dra/ / v- 

'•. ^ tdbSkoappnenoU betdpldluond 1 a kdadptairndk ifiplazdina 

G I a gdafdzioban haladd adlok ozdaa /aol/dra/ 

I l ^a Inert gd s aolozdaa /ool/dra/ / 

a+l,ta, m-l| a batdpldldo alattl aaakaaa. tdn; dr jainak 3<||yyYyf:y 
':y . / 131 5 oe . ' / Y^lll 

Ei i a fendkteradki aolozdaa. /m61/6\’a/ y 
|ifl r n,ntU a bet.dpldld3 felottl ozakaoz tdn,' drjainak 3c- 
:j ; y.y/y l*l?ae yy ; yy :yr; Yy ■■' yy: y^yy/iy y/Yy 

N a t t aa elegybol adaaorbealt toenn /mol/V|| eadn/ 

II® *N^ l a tissta korapprenoekbol adozorbedlt cidlok azdsa 
aa fXogy, dsMid nyoadodn /csol/kg a z£ti/ 
y II I aa eleg}bSl edaaorbedlt dsozo3 a^lok aadna mol/kg/ . 
ICvIY P *■ aa dsiikes nyoade "/ata/ 

l aa adozor, tivuaok e^ uttoa parcidlia ny.oajd. 3 a/ats 2 / 

3 a* R f 1 refluxardny a betdpldlda alattl da feiettl ozukaoz-Y 

’ egaisd. illotve legfeloS “t ^*1-^ ^ 
do /18/ egyenlet dltal dofinidlt konotarcok 


a !»"f 


r. 1“ a 
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aolttfrtjo ad 


O 33 s&f oalalds » 




t felasatiaduld h^si«nn)i#^ /1tkal/({ra^ 


.V t h£rad*s6klot /G 0 / 

W t a&ins 9bos3 /kg/6/ 
x i a kavoobd adazorboalddd 
szorbodlt fd. isban : gg 

¥ 1 a kovdabd adozoirbodlddd Icoapocona aoltdrtjo agsa- 

Ig-ggl ‘ '■ j ’ ? t ■ * / 

</- I a leave sbd adszorbadlddd koaponoija elvdlasztdai td- 
fljraz5|a a jobbaa adazorbedlddd ^oopor.emare vonat* 

gf koitatva* |g ; 'g /^|r': ;/> / :i ■ ;: . ! :!/■ 

. (3 i a tiaata kcraporienaekbdX ae^kbtbt t / aarm; Isdgek hd» 
g ajadcsa: 


,\-. v k3-'/ ; :■/ - ' ,/ ./ Vk 

v A | dlff# ad&3orrol<$3 hd Akal/aol/ 

0,1*2 1 tdn>5 afck asdisa 


A fol\ton*33 ttzemU gdzkrdxiatof rdfia a deastillacjida */ok». 
tikdldahoa haaonldan ollondraipu fdat aHicsordldddsoni ole- 

pul <5 otivalet. A kroaato^k^fdld oaalop sadraltdadt biddr 

3 - sadtvtUas.Bt^s^ra * dll and <5 hoadpavkloten da n: 

§ = wdaon ' || a f bin -Sr ■ fol vaddkcleg;} ok trek t i f ikdld sdndl ; alkalaa- s ; 

<30 tl szdaitdal liddazo* analdgid jajra dol^oatuk kl , Idnjc^ca 

k\llb’nb 3 %, h 6 gy a' 3 zdn 3 eb 0330 <j i.a i-zorepol az a n$ agf o tgal* 

■ '' f " ■ g.’g; s"' : 3"!v‘ ‘ ic & 1 ' •- • V, J y" : '. !•; 1 . •‘jh f •;- ’ )- 1 ' • 7 ' 

oko'S; gd/g i\ gea.ililldcidg ssd» ' : g 
[.iltdatdl oz ia 1 , ho#y ass dllandd gaol-aria an) agto'rgdioa Jglgg 
tctolO, nga dll fenn, alvei pM adozorbedlt fdal'a ponn; loe-g 
f’ 9 - aa ba&zotdtollolfol) tokosaa vdltozlk* Ez aat orddiakgov 
at# bogv i.aa 0^: onauly 1 di&g?aiaba /:<t Cabo ea. Tblplo-udd' 
3 zekdH«a hasonldan/ bosr^zolt asu^kavonaiak nom eg; eno 3 ek 

_ Hdszloto^en .tdygjal^ik* :' , :■ -gg. 

gflgglg ' ' " I . : i 1 ! ‘ r V' ' i ' ■ ' • " I Iggg **''■ ' ; ' ^ / -j ‘ - : 5 ' ' g: • g' " ‘ v ^ ' I . ,; V 1- g. " ' ' 'f •: •- • g ; . r g ? ■ 
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1 # A sa^naahaes^g aoghatdroad.siH, raaly saorcaan , 

a yojfluxarannya. 1 . til jlflilll tf§Sf| 

2 # Aa elailatt tdnjyvok azdiaSnak' meghatd*oa4o xra alkalr-'is 

pontes a<5daa§af, esaiy f Ig^GleabeVeart as adsioirbedlt 

. ■ fdsls as.nn>is4£<5nek vdltoadsat 4s 

5 # a 2 4 hoi 5 at t aikalaachatd k‘d..ellto sfldualt^ai ia^ds^ort* 
i ; ; -/v-R-';:./ £ i f-ZVn-X R;r.r 

Vigill. isasarteitUlc a sadraltia addooitaaattii noci listers 

IcbxRlnlnjok kdadtt v<?gbameno foljaioat eset&w / 





Irodalom, 


/!/ C^or/j, Trana # Anu In3t* Chora || Sn^rf* 42 , 665 /JL946/ 
/2/ IJ# Keh'lo, R*6# Fairflaldj J.C.Fra ik, L#W* Sahnatcchor* 
Chen* En# # FrO(jr* 4£ # 575 A948/ 

/Jt/ 3*3* Stain, The peel#i* Conatjruation and Evaluation 
Of a Continuous Pilot Plant Hyper sorption unit for 
the Vapor Phcyfce Separation of Carbon Disulfide from 
Hjdrogene Sal f ide, Doctoral Dissertation* 1952, Univ, 
iilcfb^ilos, Futtitli! 

IS; |f§ Eaojan, Rvista da Chlrale* 2* 198 /1956/ 

MUaaakl Kdnjvkiadd*Bpeat # 
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J 


A folytonos Uiemtt gdakroaat ogr df ia V* 

[v Hdroatermdkea gdBkromatOgrafdld oszlop ssloit aaa* 


M 


dr.Benedek Pdl # Szepe»y Ldszld da Sxdpe 1 3 tv-in. 


V 


:^v 


Ax eldzd kdaXemdnylinkb^ a lsmertetttdc a kdi adazorp- 
tlvumot tartalaazd gdLolegy azHvdlaaatdadra azolg^ld 
foly tOnoa tizeratt kroaatogr$:fdX<£ Q azlop aadmitdai rndds^a- 
rdt# "Az ipari gdsok technoldgld jdban nagyobb gyakorla- 
ti jelentdaege van az olyan gdzelegyek azdtvdlaaatiiad- 
nak f amelyek valamilyen vivogdzban tartalnazzdk a kdt 
ada aorp t ivuaot • Ea a probldma add-dik a taetdn p arc id- 
^Lla oxiddcid jakor keletkezd gdz f eldolgo zdaakor , mart 
Iviazen a azintdaiagda Jatsaz^t |tt a vivdgda, aa aceti-, 
Ida da a azdndioxid pedig a kdt* i ktllda*kUldn da tiaz- ^ 
tda eldallitandd adaaorptivuo szerepdt. Ugyanaa a hely-.^ 
zet a krakkgda eaetdn la. A Vrakkgdz t eldolgoz&aakor 
a hidrdgda+aetda dlegy a viyogdz, az etdn+etildn egyjitt 
az egyik, a Cj da nehezobb azdnhidrogdnek cgjdttdsen / 
pedig a adaik adszorptivua. -i/V , 

Ha a kdt adazorbedlddd komponenat kill on akarjuk 
kinyernl* akkor a gaz feldolgozdsaxa hdroa teradket 1 
azo|.gdXtat<5 krotaatografdld oazlopra van azUksdg. Az 
oazlop fe^termdkd a viydgdz, fendktermdke a Jobban ad- 
ssotbealdddV oldaltermeke pedig a kevdabd adazorbedld- 
dd gaz, tehat PO gdz esetea a folytonoa HzeaH gdakrCj- ! 
matorgrdf ia fe j^eraike a szintdzisgdz, oldaltermdke 
a azdndioxid ds f^nekteraeke az acetildn* 


£ 


Harorateradkes gdzkroraatograf aid 03 zlop ^szdbitaa'ra 
vonatkozd kbzleadny eddig .near Jelent meg az iVodalombon • 




Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



A hdromtermlkea gdzkr'omatog^d^iA /amennylben tiszta 
teradkekre tar tunic ig£nyt/ nem val4 si that <5 n eg egyet* ,* 
len causz<5 azlnoszlopon. Tudniillik eldazbr el Ice 11 v 

vdlasztanl cauazd sz4n4gyon - az un. adazorpcibs shakes z 
baa • a vlvogazt olndk^t adazorptlvumt<5l« Ilyenforaan 

a,kdt adazorptivumot az adszorberbol kildpd esuszd 

sz^nagyon vissztlk bd az un* rektifikdld azakaszba meg* 
feleld magaasdgban, ahoi s a rektlfikdld askkaaz aajdjt W^v 
sa£n4rama az adazorpclds szakaazbdl jdv5 az^ndrpa* 
mal egyesul, Eazer.int a jrektlflkdld szakaaz felaS, ill* 
ala <5 zdndjaban as draald az£n mannyia£ge ktll<5nb<Jaik*A 
rektifik£l<5 azakaaz ssdmitSsakor eat flgyelembe kell 
'yanni* - >' ' | j -- / ' 

A hdr omtera<5ke s kroaAt ograf did oszlop anyagforgal«» 
mdt stadioner kbrUlmdnyfk kbzdtt az 1* dbra ttinteti r 
rn, ■ 7 : 

' . , ■: f •; : V ; , ' : . ■ ;! V 

A z egesz oazlopra vonatkoztatot t szdnforgaloot ^ 


A kltterMkes oszlopnal levezetett dss efvijg^sek k<iny- 
nyabb alkalmazhatdsdga cdljdbdl D-yal nea a- fe Jteradk, 
hariem a kbsdpteraiek adljatnak szdmdt jel<51JUk* 

- j A rejktifikdl<5 .azakaaz batdpldlda feletti rfazdtd.a 
as ahyagaprlegt ; ;^j l ; 
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alvei 


A keV<§s]&4 adsaort«Ai(5d<5 koapoaonsro sz^altott resale 

, .Hv ,r. -| : .'■■■■■ |: ' : V 1 'r,-'V‘l - ■■ h ^ -! ; >V;/: 

1 $99 anyagaerlegt . J 1 . ; : 


A* /?/ egyenletbol y n *t kifejesva 


75 Vl^O 


A bitter elegy sz£tv£la' 3 zt£sda 4 l lamertetttik, bogy a 
folytoaos iizemti g£skromatogr£fl£a& a nruakavoaalak nem 
egypnesek. As ot jt alkalmazott helyottesit^sek 4 a egy- ■ 
szejrlisit^sek utai a / 6 / egyealet a kbvetkesSkdppea m 6 ~ 


f 1 


^ { A lie tdpl 4 l|| alat t i ■ szakaszra a levezet^a mega- 
^yOzik a biner £j.egy sz 4 tv 5 la 3 :st 4 s£a£l alkalmazott 
leveze tassel V** Vbslem^ny/, alvei az alsd szakaszoil 
athaladd sz£n jenny ls^get itt la W-vel jelblttik//l/»gyealet/ 
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A betdpldlds alatt 1 szakass ■unkavonaldadc egyenletsi 




/p ^s+l* R a T% 


S'gf B? a telo5\ ill# as al?d szakaszban dllanddj t«- 
hdt a /4/ da /9/ egyenlet alapjdn megszerkessthetd a 
fplati is az alad azaleas 2 nninkavonala# 

^ As elvdlasatds lelleozdsdre a mittiihdlis tdaydr- 
aeaa ugyaxiigy adhatd meg, miaVkdttermdkes aegoldds* » 
adl. Teljee refluxftdl ugyanls sea betdpldlds, seo pe- 
dig termekelvdtel nlncsen Is a ounkavonalak egybees- 
nek as egyensulyi dlagramm dtldjdval, lgy ugyaaaz a 
minimdlia t&nydrszda ad<5dik, r mint a^kdttermdkes elvd- 
lasztasndl# 1 _ ■* 

A ainimdlis vefluxa/dny ds a olnimdlls szdnsebe3- 
aig megditapltdsa eltdr a kdtteradkes megolddsndl al- 
icalmazott addszertdli raival a betdpldlds a rektifikd- 
Id ssakaszba adszorbedlt^fd^isbaa tdrtdnik* ; 

v; j A Wg szdnVebessdg tfleghcjtdjfdiidsa a betapldlas ffelet 
tl szakaszban szvlksdges minim^lis refluxarany a:Lap3&n 


n A rekiifikdld felso azakdszaban a- minimdlis re- 
flujzardny meghatdrozdaaya a '/IV# 29#/ bsszef'i&gds al--v 
kalmas . , A fcdplet §lkalmaz as aijial azonban figyelembe 
ke 11 venal, hogy a ha rotate raises kromato vafdld egy* 
adg -rektif Ikdld sza'easzaba a' betapldld3 adszorbealt 
fdzjlsban tbktdnlk# 
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. : A t9la5 ^zakaszba a sziikslgea ainittlUa s*4naabea- 
a /IV.32/ egytnlattal raag^gyezfoai 

;** - 7 b n r ■' O:'- 

11/ 2 ni » ** 7mm W IlllPil fit *b -3 ilf 


ah°i y B a betdpl4lt adazorb«4lt fizlsaal tgyenauly- 
ban UvS gdzfdzla cSaszet^teia. ? 

A rekfciflkild azakasz batipl^lis alattl rSazIbfl 
a alalndiia refluxa*4ny 4 s a miniailis 3*<$asebeas4g 
A agi / basoal<5k<S P pen az4mithat<5, pint bia<Sr aiegy az4 

vdlasatiaa eaat In M.n./ Ss AV&3/ *gyealet eknek a 
falelSen* : 

Plil; als<5 azalcasaban a»0ks4 S ea aiaioSlla azlnaabaa 


A W 2 ala I* *aia 3 *^ a8e1} ® S3< % elai « k «*e«felel5 mun- 
kayonalfek «z egyenaulyi g'drtSt az x - x_ 4*t4kn4l met- ' 1 

S»! 1 v 

A •4f7®aletbpl /ll/ egyenlatet kivohva W *ra. >' 
a kdvetkez5 dsazafUgglat kapjuk* y ® itt 


nyerhetq ff-re b4rmely -rt 

ha felt4telezztik azt , , hogy a munkayo 
4nak metazfapojit jaj / / 

htoMaldnak adsodlk tagja ait a sz&i 
amely a bet4pl4lt ad3zdrbeal<5d<5 kpffl T 
'/IV.2./ a^p^ ^olna azukseges^ 
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azaz ha v aa adszorppld a, lcrom^6grafil<5 azakaszban ural 
ko4d ayomisAak megfelelo egyeaaulyl kb>dladaytk kbzott 
menna vdgbe . As- ads so rpc t <5 a a zaka s zban az onban as lner 
jelenldta V mlatt as adszorbadl<5d<5 koaponenaek 
pare 141 ia nyomdsa klaebb, mint a rekti^ikdld szakiiss- 

baa, e>in«k icbvatkeztdbea a szdA ^sfelvav 5 k 4 ? «a 3 d 5 t 
klsebb 6$ as baazea bptdpldlt adszorbedldid koaponanA 

negkdt d s dhes fiagyobb a z das sbe 3 sd ge t kail alkalmaznl . V 

A gyakoriatl foi3/aaatbaA teh4t mM ■ 


■Af; aossorpclds szakaszbaa a skdnsebeasdgst dlnaalkua 
adszorpclda adatok alapjda ugy kell megvdlaisataal, bogy 
as 033 ze 3 betdpldlt ads zorbedlddd komponens /pi 
ldn + asdndioxld/ megkdtddjek 
alapjda, bogy a 
adszorbdtummal 


acetl- 

tfyilvdnvald azonbart /l 4/ 
rektlfikdldba Jutd szda nines' telltvo • 

* a rektl f ikald alsd rdazdbdl a betdpld- 
Id tdnydrra drkezd gdzbdl- tebdt annyl gds adazorb^did- 
dlk, amennyi szdnmennjisdg telltdsdhea aztikadgea. Sn- 
nek kbvetkeztdbea a batapldld tdnydrrdl lefeld haladd 
ad'azorbdtum molszdma rag. obb, mint a felso azakaazbdl 
A *2 s zlainermy la dge A; ds az adszorpclda, a zakaszbdi a »?. 
azdnmenny ladgea drkezd adszorbdtum dsszea molszama. Ha- 
aoald a helyyst desztllldcidndl a forrdapontja alatti 

l^rs&lettl folj-ad^aleCT ietioldliaa Uet&i, amlkorla 
i Jctforral-S r.azb.,1 3zdll<5 gffsaicbSl ann;> i 'ksaden 
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W'illfiRl 



' ' : ¥-, 


*41 f ho#y M|f||pl||| 





falhevttl* 




Ha a* egyananlyl diagramaba berajaoljuk a munka* 
vonalakat * baek catazdspontja a batdpldldai tfaaaetdtel* 
tdl Jobbra tolddlk el, vagyia x,> pontbaa a at a z lk 
•gyadat, haaonidkdipen, mlat a daesztUUcidndl for* 
f depont Ja alatti hdadradklettt foljaddk betdpldldsai eoe* 
tda, I aadnsebeaadg n'dvolisdval -adott batdpldl^ . 
eaetda • cabkken a azda tolltdae^ a rektifikdld alad 
rdssdbdl felfeld araal<5 gdzfcdX tobb adazorbedlddtk da 
a nagyobb odXazdnvdltozdzaalc masfalai^ea a munkavona- 
XaSt motazdapont Ja Bind Jobbra tolddlk, nagyobb’x drtd* 
kek feld, 

A klvdnt olvdiasatdahoa aasUkadged aladletl tdn^drokf 
^adoa-vagy aa egyenaulyl dlagraaba berajzolt ounkavonc- 
lakleldpcadzdadvel, vagy pedig a /7/ da /$/ egyenlc* 
tok da aa agyens *ljl gtfrba alapjda tdnydrrdl-tdnydrra 

meg. 



i- ^ oegseu*- 

doldsok olapjdiv vdgezlietd el, mint a desztilldclda azd* 
raltdsndl* Graflkua megolddandl a munkavonalak mot a ads* , 

a betdpldlda, r . 


M 


\ wm 


\ Horn izotera kdruliadnyek kosiitt a rektlflkald aza- 

’ kaaa asdaitdoa a kdttermdke3 megolddandl l3'mertetett 
alvok aiapJdn)vegezheto el. 


jjoldd 


K/; i- 


11 


Pdlda, 


f.-.l 


mi 


FeladdtJ h^d|^||f| aadndi’ox.id da acetllda elegjdbol | 
sadndloxidot caak A:-orokbc.n tartolmazd fe'idrogda fojtoi*- 
»^k, 93 ?» tiaztaadgu sadndiloxid kbzdpteradk da 98 ^ 
tl^ataad^ aceiildn feiidkteiraek kiftyardca'if 7 / 

" " s 1 / v ; , ; ’ n - < ' ; | j i 




\ 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



. _ II 

Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



A sze^vAlaaztanctA gAz elegy gsszetAtelei 

80 hidrogAa 
; lo $$ szAndioxld 
lo ^’aoetilAii* • s 


A BetAplAlAa aebessAget 1 
loo mil /< 5 ra 


P » 1 ata * 7 ^o Hg on 


(Iclet a rektif Ik 11(5 ssakasz'ban. 


Meghat ArozandA s v i|:j 

1/ A 83<ltvAlasztAalioal sziiksegeg salnsefcessAg r j‘ 

2/A yektif ikAlA szakaoa'oan sziiltseges elmAleti t AnjArazAa 
37.A rektifikAld szakaaz ma^jassAga 


Aajagforgaloaf 


Uol/oya 


BetAplAlAs B 
FejternAk I 


nyoa 
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Adatorpalda adatoki 


A*, adsaorpdtfs szakasabaai 


V aa^ndloxid 2o C 


oti i*ot®raij4bdli 


0,395 sol/fcg 


A re’ctif iiild s zakasssbaa r /3o C°-oa felvett lioteraikbdl/ 
**0 Qa* 37N’al/g a 1,65 mol/lcg 


2,59 mol/kg 


58 Nml/g 


HBTP 


Os^zotd telek /molt ortek/i 


- 3 * index a v kt i £ ikdld s zalras zb a tbrt<5no 
ldat ^elentit / ; ‘ '} 


batapla. 
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ad«l/ ■ ' ' ! w ■ ■/■■■ ■ /; ■ ' ■ 

/: # ‘ ■■ ( / - . * 

Mlaladlls szlnaebtsa^g a rektiflkdld szaka3a f«l®5 rdssd 
b*a a /ll/ agyonlet alapjdh* 1 : 


1 ♦> # 5f^#5d/ * k^ra 


As alzd azakasaban astiksdges a 
/li/ %&fs nlet alapjani 

*»ia I ?:?it - «j?l 375? 7 


o,5»/ - U)t9 kg/tfra f 


|gif AS alszbrpcids szakaazbaa azttkadgea effektlv 
ssdnsebSss 6 get a kevdsbd adszorbedlddd komponena *. i«lea 
esetben a szdndloxld adszorp«i<5Jdra hatdrozzuk meg# , 

\ : AS adszorpcids gzakaszbaB uralkodd kdrtiladajek ko« 
sbtt az aktlv a 36 a kapacit'dsa a azdndloxidra 0,393 »o 1 /kg 
Az acetildn egyidejfi adasorpcidja kbvetkeztdbea csbkkeu 
a szdndioxidbdl aegkbtdtt meanjlsdg ,/L*III, kiJalaadn;/ • 

A viasgdlt fsetbea a sadndioxld'felvevckdpeaslg kb* 3o 
: jt-kal eabkkea, *vagyla 0,275 aolAs drtdkkel szdmolhat ink. 

As effoktiv azdnaebessdg tehdti y 


* 36,4 kg/6 r a 


|5 a rekt if ik6l6* fels£ r 6a z dben az ■ effektlv' szdnsebes 
aeget a iai'niffidlisru'l 5o $-ka^. nagjobbra. y6la3zt jakv* 


8,64 kg/£ra 


A rektifikdld als6 ■ rdszibejt az- effektlv azdnsebe'as.dgt 


36,4 +8,64 n 45, o4 kg/6ra 
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A rektiflkdld azakaazban azukadgea eladleti td- 
nydrok sz&m&t a fejtermdk osszetdteltdl klindulva le- 


feld haladva tanyerrdl*tan;drra tdxtda,# azdait^asal 
haidrozzuk meg.' ■, 

A lsgfelso, yagy is 1-tf/ tdnydrrdX tdvozd gas, dsz 
azetdtele megegyezik a fajteradk osazetlteldvel.- 


adszorbdtua dsazetdtele aa 


A3 1- ea tanjeiprdl tavozo 
egyenauly 1' gbVbWegyenlQt'JbSl szoaithato /IV.1./ 

•• ; A l r * i • ' ' i ; •• 


ovdbbi szdmltashoz a felsd azakasz taunkavonal&iak /?/ 


egy^nletdt haazndl^aki 


2,236 +/l,57o-l/.o,98 imil +o,98 


o p 57ox+3»236 


A szAaitaat Igy f^lytatjuk tdnydrxdi tdayerra. A 


betfipldlas azon a tdny'ron. tbxtdntk* amaly alatt aa al 
ad lisakaaz rauakavonaldnak /9/ egyenlstevel azamolva to 
Vdbb, a jpbbaa adasorbealddd koraponena nagyobb od'rtek- 
bon duaul fed, iddatva a kevdsbd adszorbedXddo koopo-'- 
ndnii kohcentrdcidja Jobbarv caekkeh, nintha a s.zdraitJst 
a folad, sz^kesz munkuvcnaldnsk. /?/ egyonletdved v<£z- 


gTOf IzakAai' a Vrikayon&danak e^enla t| t 
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A 6»lk t^ny5‘rr<5l felfelJ 3?ara|<5 ga« ^sszet^tole ,/9/ 


^Isa /XI/ any agfWgalnil egyanla t evel/ >3z£ fflolya 


A ■ feisa; #s 1 a 6 i&nySrndi m tssi 

I" SI 1 11212 ISi 

|| a fela5 ^s az als<5 rnunkavorial egyenle 

ilvdi kiaaAraltva . ai utdbbival kapunk klsebb <Sttt£kety- ; . 
inndri aadaolunk# ' ; 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 



II 


Sanitized Copy Approved for Release 2010/03/12 : CIA-RDP80T00246A038900390001-8 





tan>;- 5 j?9z£rti 




ounlcavonal egyenletet 
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al3<5 aunkavonald p adlg 


Aaiat a , tdbldzatbdl Xathat<5 # a p 
ja^t^a kassdtti ejLt drea pdld dnkban 


d3sadf9kXalda 
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% WiM-ht -f '$'5' 


IB ||| 


M | * • • ::t . r . 

nto3 da a kbzelitd 

kb# X a ladle 1 1 t dnydr • 


'¥ ■; 




•:V> ; 


. Jalen k<Jal9odri>tink$on/ plyaiy gazkroaatografdJjd 
? azdjiltda^t is maria tjtik f iBelyban Jc4 1 ads zorptivu<- 
.**$ m 4 b Aar adszorpold^ aiiaAppiitJdbdl inarkj gdai tastalail 
|4|a|je||;y^| : : hdroo terodkkd valasziimk azdt * II yen 


r azasetbesv iodokolt, aaikor aS ad- ; 
aaorbadlddd kpa^oaeiiaelcet kbldn-ku Ion . ds ; tip at ait kivdn r " 

' > MM " rmMMMM' 

•; ■ ■' . ' v ///... ■ , • : ; s . • y\ - ■ - . .A . ; • ■' r. ;ty^\ 

r .r 1 :k :1 Ilyejd esatben agdzkromat ografdld ob lopban kdt 
s*dnd*$uBot ke U alkalWni | A bat dpldlda a rekti t ikdl<5 
szakasaba adsaorbedli -fdzlabdn tdrtdnik# 


j .’yX . 


■■ i • /: 


■ ~y ■ ' ;i 


\§§y;y y: y§:y| y 

‘~" A * : 


ksj A az&m jit 4* alve idnyegiben negegyazik aa eloao 


kbiXanidnyban israertatettakkal, f Jalen asatban azonban 


1 Rdaaloteaen tdrgJralJ^jc! aa alvdlasztaahoa aaUksdgoa 


^ a iniaa 1 1 3 V 9 d 3 dg' szikltaaat, valaaint az eladlatl 

t Aay|r ok : ■ 3 ,ae ^iatatozaaat ,V' : 
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. :V y ..f : i , 

l * '■• - . # ■ 
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A f [olytonoa, OjtemU- gdaZrcmt ^ VI* - ‘ 1 . .... .. 




Kdtteradkoa :-f 4 ^Jnfoaa^o^af^ld ooalop 3a^ait^3a r 

: . ^otapononou botupldit guaolegy coot aw ' \ 1 . 


DiftSanadok Pdl- . 'Jaopbay 


a :i ■ 

vn ■; 

V ‘ 


da oad*pa : loivuti. 


::1 


. ; Sldadi^dalGraetiy-rtk^ovi iotsovtaUOk a b.-^crjtora::* 

. ; Vo,®; : oa. 4 iop‘| \i 

vala3at^8^sfa olkalttiaa gr a^al^ i a vivd^disc&rv kdt adoaoy* 
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v H* » 58 Nal/g • 2,59 aol, 




, a/ A /$/ « gy on let alapjia Vtssami t JuJc/witfnbyse 
dsssetdtelc'kheB tartoed drt<$lcel:et • Aa agyenlet 
lardki a plld* L^talvai a kavetkeaflci 
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v A tdlcdo aa ad^f>ypt ivuaok paro I4lia 

ny oadaat a. /7/ agyenlet alapJan ssAaitJuk* 


H “ $£pjpTcTTT6 


&A. 


o,5 

l2,4ao 

2>,fOO 

0*285 

0,288 

0,957 

>*552 

M34 

0,791 


10.501 8,8o5 .7,685 6,811 

20.501 18, 8o5 17,685 16,811 

o,5U 0,538 O,56o 0,577 

0,275 0,265 0,257 0,251 

0,925 0,^95^ 0,875 o,853 

o,55o o,515 o,499 o,489 

1,742 1,745 1,749 1,755 

o,75o 0,715 0,687 6,668 

27,07 26^56 25,74 25,17 


Aa 5o 0>lo0 iaatartadkbdl klkeres>3uk : a p^ njoB^ahoa t'a*-- 
toa<f .wJq H? „ o6oaoirpcl8a .iTjap^olt^aokat, aa elogy* 
a4asorpc$<5s kapUcitaat /1V*2»/ oeglita^lvel asiait Juk# 

0 / As eiegyadsa6rpol6a kapaoitii iacnerat^ben a /9/ 

' ogyoalotf alapj&i az&nit$uk a aa^nsaWssIget 

Jfoati aa6olt5aolc ojfedia^nioit aa 1* tdbliiatian fog* 

laltuk aasso. ■ &lIllS 
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a vy ■ V A* 1* tdbldaat X da lo oaalopdnak ert^kelt •> 
a 3f dbr&J aa ^ gdrboabydaolja, raelytehiU as ad*;., . 

fcatdroaza meg as y. 
Jfl: ^ ^ asdas^bassdg daazafliggdait* • 

, i A rektlfilcil<5 szakaaa miiWd^a alapjdn azonban a- 

f falglj#*; agy aaximdli3 y^ 4rtek tartoatk 

mol| vlgtelea hossau ^ektiflk4l<J azak&asaaX 4rtet3 el, 

Sz, |a ^ssaeftlg^a a munkavonal /IV.24.e#r*/ da. aa og; 
aul| 1 g3rbe /5 »ger*/ met asdapont jaibdl a<t<5dik da aa Is 
ffle*tetett pdlddra a kbvetkeadi 


ZmMjUlSM 


m<5doo azdmitott y da tfertokeketa 2. tdblasai taatal- 


maaza* 




■:'v .A: 2, -iabi^aat ,&datci 
adlja^ As A. da B-gdrbe | 

aetosadgnek feiel mag yt 
kaaa 330 t da , A* effekt lv 
tdk Jcbzeidben y » o.adr 


H 1 a, 3* abrdn a 3 gorbe; Abri- 
lotaadapoat ja a minia&lls sadn- 
gtelea hosazu *ektiflfcU<$ aza- ’ 
asdqaebeaadge^; a mlalaiila 
t^Ei^'vaasalikl^l, mely 
adnaebesadgnek aiddik 


J[V>$ 


liiil 

J > h 




,®i 


m v'% MvtI 

... ■ 
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ISSSS 

SS®S§! 


$&* aaa4l WJ obb «4rt4ka j mi M kiaobVa kev<§ab<§ |||^ 
b<ejil<5^<5 kooppaan* molaa&aa a b«t4pi4lt g4»baa a j<5l ad- 
a#oib^l<5dd >o»ponenafe«a viasbnyitva, mWazt pedig ; . 
aia4l ■ aasyobfe kU13nba£g vaa a k<5t kulcakooponsns adaaorp 

iflllelialg* kaabtt. Ill ;|1 ':| 


§x:x;|' A rektiflkdld aaakaaztaa eatika^ges ela6letl t£4s6» 
xok sB&inSt ifwyUf agyaaiat alapj4a hat&rozzuk «eg. A 
t4pj<frokat .felUlr31 le.fal4 azdaoasuk. A rektiflkdld aaa 
tHaGi Vagyis l~@3 feleailld gia cSasze- 

ji4teiP;/a| 1/a poat alapj4a ; '■ V: '"x'N- 


j\s l+&$ t&ay4xr<5l t4voa4 adaaorptlvaai bss^et^tala az egyea* 


ajAy 1 gbyba agy eale t 4b 6%t 


A koaataaaolcat boMaljatteaitva a minkavoual agyenieiet 

-xr ..i v-l /.?■) x : | : /\x. ■ :V , ; ' ■ a.: v x r ■ K 1 xll 




a, u s i&. 




o,5Jox, ♦ 5 


HftW 
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A addlg fol^tatjufc tan;, oyV<5i-tan;<5rVaV aig 

ai klvdnt tls :tas^nak n&ogfeleitl x •-■* o,o2 

9ss?et4taihoa'-'4utunk# ’#%/;■,/ . 'f , ■ ■ 

Jl| A azdalWsoredrao-rv 6t a 3* . tabldz tban. fo^ialtuk 
daase* ■ * f 




TdnjdyazAm 


: :V;/ A 3 » tdblAsat adatni al„pjan a >$ktlfik 4 l <5 ■ oka* 
kaoatan 9 dladlat i tlAf |f aztikddgoa a kivdrit fenakie* 
tfldktloata3t%: : a3l*S2 , <J$<5h0a*: ; k •■;. ■/■ | 

A- ro^iifiiali szakaaa ■ h. ' ; i v / 

, V : 0 "K :; ? - 3 C' kkkv'kfll 
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a fol. tono^zemU gdzkroyjato rafdld 033- 
aiaat kdt adazoroilvumot tairtalmazd viV£«r4*«. 1 


Ismerte 

iog'szdfflitaaat kdt adszorptlvumot tart-almazd vtVdgdz 
^l a jobban adasorbeilddd komponena t isata dllapotbaa 
tbrtdnd k^nyereadle, . ; : j f| ifc If fl§f 

A 28 adszorpcida szakaszbah aaUkaegei szdnsebegadget 
V yigt azdalt Jiik, hogy a Ib|f|p|dlb gazlen :4 s a rektifika- 
Id azakaazbdl felfel£ aramld gdztan ldvo oaa^ea jdl 
adszortedlddd kompon^na megktftcdjek. Allandd gdzl atdp- 
ldlds e set 4a az a szdnsebessdgfa rekidfikdld azakaszbdl 
felfeld aramld jobben disaorbealddd kompoenamarnyi- 
sdgdtol, vagyis a rektiflkdldt elhagyd gaa dsszetdteld- 
’ tdl >Ugg, .. . ; .. 

Vjlidairdszt vlszont a rektlfikdld szakasz rmikddeso alapj£a 
ainden szensebessdgndl a felifeld aranld ga s osszetete- 
la agy h&t&fdytdkhea tart /aa egy ana j lyl gbrba ds a csusi- 
kavonal metszcspoat ja/ t .-amelly -iylgtelen ho3szu Vektifikd- 
Id szakasr-zal 4rhetS el 


. Bemutattuk az eldzdkten ianjertetett elvek •alapjdn 
szdmitott kdtfdle y • 'U bsszjofUggsdt f Derr'kszdgU koor- 
dlttdtareadazerbba a kdt gorba a szdtvdlasztdshos* szrliksd- 
' jjes minimdlis szdnaebessdg ’drtdkifdl raotsai eg'mdat. Aa M # 3 
affQktlv szdnsebeasdg klvalasatasa gcrbdk ismereteben 
Brtiazaii aeYfJpatdidfdfc , alapjdn, tdrtdalk*/ A tunydyazdm 4a 
az; pszlopaagas: aeghatirozdca aa eldzd kdz.le'iaeay ekbeji' . 
iaaerteteit adder, v 4 gezhetd el, f flj ; 

Bzutpii mondunk kdsz one tab dr.Hyul Gyjla bsatalyvezetc- 3 
aak a kdmiai tddoadnyok kandiddtuadnak* ak* a; az&H'iioi- Idl! 
^ s*a*ok kldolgoadaa sordn feiaeyiiit probldadinkban 4*t4kda 
segitsdget nyajjtott 4a aa egyea kUzletpdnyek y»& 2 Qdlliti'c£>l 
; baa tandc3aival tamogatta aunkdnkat. 
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' M'a reMtjfikQlo jiaJiQsttb, 


;Js/orpr,6s (A ) : 
popA t'daixS or, ‘ypjiio. 
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4 yntepiracioeldstias a ri hfij/kato sfuko^kban 


Betdpjalas 


4 : J\i 


Feneifferrnik 
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